


y 
LJ 


Va J 3 


- American Yaci 





kU 


nist 














Volume 66 


New York, April 7, 1927 


Number 14 





A Comparison of 
Time and Motion Studies 


By Stewart M. Lowry 


HEN taken literally, the terms time study and 
W wm study convey very different meanings. 

Time study, in the strictest interpretation, can 
mean little more than the measurement, with or without 
recording, of the duration of an action or sequence of 
actions, or of the elapsed periods between actions. 
These attions or periods of inaction may or may not 
involve the human element, but as applied to industry, 
the human factor is usually involved. In the strict 
sense, time study does not comprehend an analysis of 
methods, although in actual 
practice the term implies, 
in addition to the measure- 
ment of elapsed time, a de- 
tailed scientific study of 
methods with a view toward 
determining ‘one best 
way.’ 

On the other hand, mo- 
tion study implies in its 
narrow sense no more than 
the observation and analysis 
of motions to the end that 
the most efficient manner 
of executing them may be 
determined. Strictly speak- 
ing, if there were no dis- 
cernible motion there could 
be no motion study. Al- 
though there is nothing in the term itself to imply a 
consideration of the time element, yet a practical mo- 
tion study no more eliminates the time element than a 
time study eliminates a scientific analysis and stand- 
ardization of motions. 

The predominating element in F. W. Taylor’s earlier 
researches being time, the term time study was coined 
to identify these practices. As more and more attention 
was devoted to analyzing and improving methods in 
conjunction with the actual time measurements, this 
phase of time study came to be known as motion study. 
The operations were sub-divided into the smallest ele- 
ments that were practical for observation. These 
elements were scrutinized to determine the “one best 
way.” -Unnecessary motions were eliminated, and bet- 
ter and easier ones were substituted where possible. 
Through it all, however, the time element was never 


While the use of the terms time study 
and motion study often implies two 
distinct schools of 
author of this article seeks to show 
that the differences are merely in 
method and application, that there is 
no sharp dividing line, but that one 
is perforce a function of the other 


omitted. Determining the one best way was no more 
important than its measurement, since the ultimate 
objective was to make possible the production of more 
units, or the accomplishment of more work, in a given 
time without working hardship to the workers or a re- 
duction of the quality of the work. To gain the co- 
operation of the actual producers, wage incentive plans 
were developed, whereby earnings were increased for 
increased accomplishments. Time was essential in ap- 
plying a measure that would make these wage incentive 
plans workable. For the 
sake of brevity the term 
time study is generally used 
in place of what should 
more properly be called time 
and motion study or to be 
strictly chronological, mo- 
tion and time study, inas- 
much as the motion study 
is always made before the 
time study. 

Apart from those who 
advocate and practice time 
study, including of course, 
as an important feature, an 
analytical motion study, 
there is a group of modern 
authorities, chiefly dis- 
ciples of the late Frank B. 
Gilbreth, who identify their methods as motion study. 
As previously explained, this term is fully as misleading 
when standing alone as is the term time study alone, as 
motion study implies the exclusion of the time element, 
which is by no means the case in actual practice. In 
fact, the degree of accuracy to which time is measured 
is greater in motion study than in time study. 

With these points of similarity, it will be readily 
understood why the justification for controversy is 
questioned. The likeness of fundamental purposes and 
objectives makes both systems easily traceable to the 
same origin. Divergences of opinions regarding the 
proper detailed methods for arriving at the desired 
results is responsible for whatever differences that exist 
at the present time. 

One of the chief points of difference is in the kind of 
equipment used. Motion study employs accurate and 
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expensive equipment, including such things as motion 
picture cameras, small electric lights attached to the 
worker’s fingers and other parts of his body, cross- 
sectional background screens against which the photo- 
graphs are made, and an accurate time-piece known as 
a microchronometer, which is placed in the focal field 
of the camera. 

This sort of equipment is obviously unwieldy for use 
on the production floor, so it is necessary to conduct 
most of the studies in a laboratory set apart and espe- 
cially equipped for the purpose. However, in some 
cases, involving such operations as those on heavy ma- 
chines that cannot be moved to the laboratory, the 
studies are made in the shop after having approximated 
laboratory conditions by means of screens and the ar- 
rangement of special equipment. 

Theoretically, each individual motion may be sub- 
divided into standard elemental parts. Mr. Gilbreth 
defined these elemental parts and named them “ther- 
bligs.” The object is to determine how each motion 
may be simplified or shortened by eliminating the un- 
necessary “therbligs.” It will be recognized that great 
stress is placed upon the minute analysis of elementary 
motions. The nearly ideal conditions that are created 
for the studies, and the extremely accurate methods 
employed in making the studies lends to motion study an 
element of scientific exactness which is of great value 
to industry from a research standpoint. It has con- 
tributed greatly to the determination and reduction to a 
minimum of the causes of fatigue. 


CONSIDERATION OF METHODS 


In motion study, emphasis is placed on studying 
methods, while the time required is regarded as sec- 
ondary. Method is undoubtedly of considerable impor- 
tance, particularly in a processing industry where vol- 
ume is large in relation to payroll, and where material 
costs have a high relation to labor costs. In the great 
majority of businesses, however, there are continual 
changes in manufacturing methods, and it is question- 
able whether such a high degree of analysis really pays. 
The elaborate equipment and laboratory condition neces- 
sary for motion study also make it impracticable for 
the small plants hat constitute the majority of indus- 
trial enterprises. Photographic motion study records 
are always dependable, as the relation of motions to 
time is recorded automatically more accurately than is 
possible by a human observer, but it may be questioned 
from a practical viewpoint as to whether the results 
in all cases justify the means. In short, motion study 
is a highly developed form of what is called analysis and 
standardization in time study. 

Time study, or the modern development of the orig- 
inal time and motion study, on the other hand, is 
designed along simpler and more comprehensive lines. 
It is a practical working system, admittedly of less 
scientific accuracy than motion study, but one that may 
be applied in any industry, requiring only simple and 
inexpensive equipment, and securing quick results under 
normal operating conditions with a minimum of inter- 
ference with production and with little effect upon the 
mental attitude of the worker. The only equipment 
necessary is a stop-watch, pencil and paper. Time 
study does not require men of as highly specialized 
experience as does motion study, although the judg- 
ment requirements may be higher. The ease of appli- 


cation without interference with regular factory opera- 
tions is an advantage in favor of time study. The men 
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who are working daily on a factory floor under average 
conditions, and not in a laboratory under artificial 
conditions, will have more confidence in the fairness of 
tasks, the establishment of which has been done under 
actual operating conditions. 

By special supervision a few selected jobs may be 
operated as they would be in a motion study laboratory,f 


. but it would be difficult to run a whole factory in that 


way. Assuming that it were possible, the extra super- 
vision necessary to maintain near ideal conditions would 
probably cost as much as or more than any savings that 
might be credited to the use of motion study, as com- 
pared with the correct application of time study methods. 


SELECTING THE PROPER SUBJECT 


In taking motion pictures of men at work, more 
especially if they have flashing lights attached to their 
hands, the subjects for the studies cannot be selected 
at random from the shop floor, if it is expected to 
secure a normal and natural performance of the work. 
To work naturally the worker must be free from any 
feeling of self consciousness. The average factory 
worker cannot face a camera without’a distinct feeling 
of self consciousness. If composure before the camera 
is the primary requisite, then the number of people 
who can be studied successfully is very limited, and 
many of the most highly skilled men on certain classes 
of work are automatically eliminated. This will often 
mean then that an inferior operator must perform the 
work when it is desired to study these jobs. 

By inclination and training any worker is better 
adapted to some kinds of work than to other kinds. 
A man may have certain qualifications that make him 
a particularly desirable subject for motion studies, but 
his ability cannot be the same on each of a large variety 
of jobs. He will excel in some and be unfitted for 
others. Another man, who can do well the jobs for 
which the first operator is unfitted, may be an impos- 
sible subject from an observation standpoint. On ac- 
count of its simplicity time study is not confronted 
with obstacles of this kind, as there is less tendency to 
self consciousness on the part of the operator when 
under observation. 

The aim of time study is to subject each operation 
of a given piece of work to close analysis, in order that 
every unnecessary operation may be eliminated, and in 
order to determine the quickest and best method of 
performing each necessary operation; also to standard- 
ize equipment, methods and working conditions; then, 
and not until then, to determine the number of standard 
hours in which an average man can do the job. There 
is little difference between this and the aim of motion 
study, except that motion study aims to determine and 
establish as the standard value the absolute minimum of 
time in which it is possible to do a piece of work. 
Theoretically, this standard value would never be bet- 
tered in practice. Time study uses the performance of 
the average man as its basis for determining standard 
time. This fact probably has a more favorable psy- 
chological effect upon workers in general, since this 
value is one which the majority of them can meet, 
which fact tends to eliminate discouragement and lack 
of co-operation at the start. ‘ 

In addition to the differences in equipment and meth- 
ods used, there is also a difference in the extent of the 
fields in which the two systems may be applied satis- 
factorily. Motion study has many times justified its 
existence, and has proved its superiority over time study 
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in limited fields. In measuring the effect of fatigue 
upon performance, time study cannot approach the ac- 
curate results that can be secured through the medium 
of motion study. Where the results justify the expense 
and delay, motion study is better adapted to carrying on 
exhaustive researches on the control and synchronization 
of different muscular actions, or even on the co-ordina- 
‘tion of muscular and mental powers, as regards their 
relation to the performance of detailed elemental! mo- 
tions. Motion study may be used to advantage in a 
processing industry, or in a business where the methods 
of performing the work remain standard for a long 
time after they are established. In particular, it is 
applicable to repetitive manual operations requiring 
great dexterity of movement rather than to operations 
including machining time, and where the actual move- 
ments of the worker are few. Jobbing work and short 
orders are not well adapted to motion study on account 
of the time required for preparation and determining 
the results of the study. 

Time study, on the other hand, has an unlimited field. 
The intensiveness of the preliminary analysis and stand- 
ardization of operations will be determined largely by 
the importance of the job itself, and by the time avail- 
able to the time study man for arriving at his results. 
Short jobs that are not likely to be repeated soon will 
not justify the close analysis that would be devoted to 
studies that will be used to establish values on a large 
line of active work. Time study lends itself readily to 
the accumulation of related data that may be used in 
constructing formulas for establishing values on any 
job in a large line of work without studying each indi- 
vidual job. In times of urgency, a time study may be 
made and satisfactory results secured with no prelimi- 
nary preparation. It is, moreover, not difficult to explain 
time study principles even to the less intelligent operat- 
ors in order to secure their co-operation. 


SEPARATE FIELDS 


By way of summary it will be seen that motion study 
and time study each has its own field. While the field 
of motion study is greatly limited from a practical 
standpoint, its value in some applications cannot be 
disputed. Motion study, a laboratory science, might be 
likened to the highly sensitive scales in a physical labora- 
tory. Such scales are essential to scientific experiments 
and in doing work requiring the ultimate in accuracy, 
but would be impracticable in the corner grocery where 
measurement to the small fraction of an ounce is not 
necessary. Time study may be likened to the grocer’s 
scales in that it is designed to secure quick and eco- 
nomical results with a minimum of equipment and 
preliminary preparations. 

The advocate of motion study must show that it will 
apply to the field in which he is attempting to introduce 
it, and that the elaborate features of equipment and 
methods are justified by the superiority of results that 
can be securéd. The time study man, to retain the 
favored position which his system now occupies, must 
show that his field is much broader, and includes con- 
siderable area that motion study cannot enter, and also 
that he can accomplish satisfactory, if somewhat less 
accurate, results even in the limited field that is open 
to motion study. He must show that his is a practical 
system designed to accomplish the most for the cost, 
and that any greater accuracy that may be secured by 
the use of motion study does not justify the cost and 
trouble. 
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A Peculiar Break 


By Henry C. HITT 


NE of the coil springs on my phonograph recently 
failed, and on opening it up I discovered the very 
remarkable condition shown in the illustration. 

The spring was in forty-six different pieces, forty-two 
of which show in the photograph. Two or three coils 
on the outside were in large pieces which were a foot 
or more in diameter, and I discarded them. I do not 
know when the break occurred—simply discovered the 

















Broken phonograph spring 


phonograph would not wind. This spring had been in 
use over ten years, though not very much of late. It 
was rather dry, though certainly not excessively so. 
The graphite showed plainly and the broken pieces were 
very slippery to handle. 

Though the whole fracture is very hard to explain, 
the illustration shows the remarkable way the two 
breaks ran through adjacent coils as though the spring 
as a whole was solid metal. The break in each coil takes 
the shape of those on either side, and nearly every 
irregularity runs through a number of coils. 
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A Serial Number with a Meaning 
By ARTHUR A. MERRY 


HE prime reason for putting serial numbers on 

machines is to identify them when repair parts are 
ordered. In order to make these numbers more useful 
I would propose the following method 

For example, take the number 32750. The first 
numeral, three, tells us that the machine was mad« 
in March. The next two numbers tell us that it was in 
the year nineteen twenty-seven. The last number, fifty, 
tells us that it was the fiftieth machine finished that 
month. 

This method of numbering has no chance for duplica- 
tion and really tells quite some story without having to 
consult records. 

A person dealing in second hand tools would find this 
method very helpful because it would not be necessary 
to write the manufacturer to ascertain the age of the 
machine. 
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What Makes a Patent Valuable 


By F. TRANSOM 
Patent Lawyer, Ex-Examiner U. 8. Patent Office 


HE number of United States patents for inventions 

granted yearly at present approximates 50,000. 
Some of these patents will confer wealth and independ- 
ence on the inventors successful in getting them; many 
of them, however, will turn out to be nothing but tribu- 
lations to their grantees. For all that, and taking the 
output of patents as a whole, it appears reasonable to 
suppose that most inventors find their labors profitable, 
or the list of grantees, instead of constantly swelling 
each year, would come to an end. This view is amply 
confirmed in looking back at the past rewards given to 
successful inventors, and is evidenced by many great 
plants and industrial organizations which got their 
starts almost wholly because of 17-year monopolies of 
their products granted in patents. Some of these great 
manufacturers now profess to attach little importance 
to their early patents, ascribing their success to one or 
another good business quality, overlooking the fact that 
patent monopolies gave them the business to practice 
these good qualities on. 

Value in a patent comes primarily from the inventor. 
He need not be learned, or even highly educated in the 
particular art with which his improvement is con- 
cerned, but a successful inventor has the knack of put- 
ting his hand on the really essential requirements of a 
problem which must be met, and of indicating what will 
meet these requirements. Very frequently, after the 
solution of a problem has thus been arrived at, the 
learned and well educated man can explain the invention 
even better than the inventor who originated it. 

Assuming that an inventor has made a valuable dis- 
covery, his next concern is to obtain a patent which will 
_ protect him adequately in the use of his invention. 

One of the hardships of inventing is that the value of 
the patent secured is not always commensurate with the 
value of the invention. 


PROTECTED BY COURTS 


One reason an inventor has for expecting a patent to 
turn out valuable is that the grant of patents for inven- 
tions since the very beginning of the United States 
Government has been under the control of the United 
States Supreme Court. The importance of inventions 
to the welfare of the country was so well understood that 
the Constitution itself made provision for the issue of 
patents, and even today the United States Supreme 
Court will pause in its other work to pass on the validity 
of a rule of practice of the United States Patent Office. 

Some of the most profitable patents granted have been 
repeatedly rejected in the patent office before allowance. 
The question of what constitutes an invention in a par- 
ticular improvement is not always easy to see, even 
though it has been satisfactorily answered in a number 
of other cases. Invention is something the courts do 
not commit themselves to giving any set definition to. 

A fundamental requirement with which all patent 
seekers must comply is to furnish a full disclosure of 
the invention to the commissioner of patents. When 
the patent term expires this disclosure becomes public 
property, hence the patent office generally sees to it that 
the disclosure is satisfactory, but while patent office 
criticisms are often very helpful in clearing up any 
obscurities of disclosure, an inventor should err on the 
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side of clearness, if at all, because an insufficient dis- 
closure means an invalid patent in the courts. 

Just as progress cannot be made without the inventor 
to strike out on the right path, so must the inventor 
be guided by proper counsel as to what and how much 
of an advance has been made. The attorney must be 
able to see beyond the often crude evidences of improve 
ment that the real invention has not yet been uncovered. 
During this development period an inventor should 
emulate the classical disclosure given by Professor 
Réntgen of the discovery of the X-ray, which he did 
not patent, and the very thorough information the 
Wright brothers were able to advance about airplanes. 

When an invention is completed, to the extent that a 
demonstration of operativeness may be given, if any 
question is raised in regard thereto, the inventor’s 
work is finished. It now becomes the duty of the at- 
torney to faithfully represent in drawings and well 
chosen descriptive matter what is regarded as novel and 
useful. This must be correctly presented furthermore 
from the standpoint of being a broad invention, or a 
limited improvement, and with the knowledge that only 
one invention is patentable for each application. 


Must Back UP CLAIMS 


Supposing the disclosure of the invention to be all 
that it should be, the applicant for a patent now faces 
the requirement that he claim all that is novel in his 
invention. Upon successful compliance with this re- 
quirement depends his monetary success as an inventor. 
Unless an application happens to present subject mat- 
ter interfering with that of applications made by other 
inventors, the patent office will give no assistance in 
the determination of what is to be claimed, beyond 
seeing that whatever claims are made are formal claims. 
An applicant may give an excellent disclosure of a valu- 
able invention and present formal claims, but so limited 
as to be practically worthless, and the patent office will 
simply pass the case to issue. The only safety in the 
matter of getting suitable claims for the average in- 
ventor is to be able to present claims, both broad and 
limited, which fully cover what he has done. Having 
properly presented his claims, an inventor must stand 
up for his convictions. Patent reports are full of in- 
stances where such insistence has won out in the end. 

There never was a time when the outlook for suc- 
cessful inventing was so bright as at present. Only a 
couple of years ago everything was uncertain as to 
whether two wheel or four wheel brakes should be used 
on automobiles. That broad question has apparently 
been decided in favor of the four wheel, and the art 
now awaits an authoritative dictum from some inventor 
to tell us whether to use mechanical, hydraulic, or elec- 
trical control for these brakes. When the right decision 
is made it will inevitably sweep the other two systems 
away, just as the cross field regulator on automobile 
generators cured all doubts as to how to avoid blown 
fuses and burnt out lamps. The airplane must be 
brought under much safer descent control. An auto- 
mobile headlight is needed which can be both looked at 
and seen with. A flivver household refrigerator is 
needed that will duplicate its well known prototype in 
efficiency, and perhaps also freeze the little blocks into 
real ice. So the list might be extended, and when these 
things have been brought about, the greatest surprise 
of all will be the personalities of the inventors who 
blazed the trails. May they get their rewards, even as 
they scatter their blessings. 
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Fig. I—Tool used in aligning cylinder and crosshead—front view. 


Fig. 2—Rear view 


Short-Cut and Accuracy 
Devices in a Railroad Shop 


Oregon and Washington R.R., Albina, 
division of the Union Pacific System, is to pro- 
vide mechanical devices for the sake of securing accu- 
It is to examples of such 


Or: of the policies of the repair shops of the 


racy as well as saving time. 
devices that this article is chiefly 
devoted. One of these short-cut aids 
is used to secure alignment of cylin- 
der and crosshead, a job wherein it is 
necessary to adjust the crosshead 
guides until they are parallel with 
the axis of the cylinder. The align- 
ing tool illustrated in Figs. 1 and 2 
is used. The spider, applied to the 
front end of the cylinder, is self- 
centering, the five jaws being pulled 
up on a taper collar by right-hand 
rotation of the handwheel. At the 
rear end, the aligning bar is located 
in a bored plate, set central with the 
bore of the cylinder. In making the 
alignment, the crosshead is placed 
between the guides, and the guides are 
adjusted until the bar will enter and 
be central with the piston-rod hole of 
« the crosshead in all positions of its 
travel. The aligning bar has a slid- 
ing fit in its two supports and can be 


By L. C. Morrow 


Managing Editor, American Machinist 


Ore., 
venience. 








moved along readily by hand. 
ping plate shown in Fig. 3 has proved a great con- 
An 18-in. cast-iron disk, surfaced with lead, 
is mounted on a vertical shaft driven by worm and 
helical gear from a 3-step cone shaft connected by belt 











Fig. 3—Lapping machine 


In the toolroom, the lap- 


to a countershaft on the ceiling of the 
story below. The lever in the fore- 
ground is the handle of the belt 
shifter. For purposes of illustration, 
the front part of the sheet-metal 
guard was removed. Cellar screens 
are shaped to fit the journals on the 
block illustrated in Fig. 4. It is a 
cast-iron block with a lug that rests 
on the rear vise jaw. A lead mallet 
is used. The scribing tool shown in 
Fig. 5 is used to mark the lines to 
which the crosshead shoes must be 
machined to be central with the crosg 
head. The mandrel, which extends 
through the crosshead, is drilled to re- 
ceive the scriber at the rear end also, 
and lines are scribed on both ends 
of the shoes. The combination ped- 
estal and binder gage, Fig. 6, has four 
jaws, each with two functioning ends. 
In order to use the gage in ma- 
chining the binder to fit the pedestal, 
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Fig. 4—Block on which cellar screens are 
shaped to fit journals. Fig. 5—Scriber for 
machining lines on cross-head shoes. Fig. 6 
—Pedestal and binder gage. Fig. 7—Tem- 
plet used in drilling grease holes in bush- 
ings for solid-end main rods. Fig. 8— 
Solid-end main rod adapter 
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Fig. 9—Air clamp on drill press. 


Fig. 10—Air-pump valve-bushing extractor, 


Fig. 11—Details of air-pump 


valve-bushing extractor. Fig. 12—Piping diagram and detaila of air clamp for drill press 
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the upper ends of the gage (as illustrated) are set to 
straddle the pedestal jaws, and clamped on the gage 
bar. This operation automatically sets the lower ends 
of the gage jaws so that they will indicate the desired 
dimensions of the binder. The ends of the two inside 
jaws act as an external caliper, and the ends of the 
two outside jaws as an inside caliper. All four ends, 
of course, enter the pedestal-jaw slots in the binder. 
Grease holes in bushings for solid-end main rods are 
drilled to the sheet-steel templet shown in Fig. 7. The 
templet is pulled tight around the bushing by two small 
clamps. Many old rods, of the box and strap type, are 
converted to rods of the solid-end type by using the 
adapter end illustrated by Fig. 8. The holes and slots 
in the adapter end, near the end of the body of the 
rod, are provided to keep the strap portion of the 
adapter cool. It was found that, without the slots, 
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Fig. 13—Sectional view of air cylinder for 
drill press clamp 


expansion due to heat had a tendency to strip the first 
bolt, that is, the one nearest the bearing. 

An air clamp fitted to a drill press, and an air-pump 
valve-bushing extractor, are illustrated in Figs. 9 and 
10. Details are given in the line drawings, Figs. 11, 
12, and 18. Both of these devices save time and money. 





An Old Bit-Brace 


By GEO. WILSON 


N SEVERAL occasions I have come upon ancient bit 

braces like the one shown in the illustration, and 
from the similarity in their design it is evident that 
there must have been a shop turning them out in quan- 
tities years ago. The man who presented me with this 
one said it had been in his family for over a hundred 
years. 

The brace is made of a hard wood similar to apple 
wood. To give strength to the bends where the wood 
grain is crossed, brass plates are inlaid on both sides. 
The chuck is a brass casting fitted to the wood in a 
manner similar to that in which a gun lock is inlaid 
in the stock. The hole in the chuck is a square taper. 
A notch on the square of the bit shank is caught by a 
spring latch in the chuck. A button on the latch 
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An old bit-brace 


extends through the side of the chuck for releasing the 
spring pressure in changing bits. The breast knob 
turns on a pin set in the wood. 

The brace shown had been broken and repaired by 
winding the grip with copper wire and covering the 
wire with solder. A break in the lower bend had been 
repaired by riveting a steel plate over it. This is the 
third one of these ancient tools I have seen, the others 
being in perfect condition. A nicer job than is repre- 
sented in these old tools, I have not seen on anything 
modern. If any of the readers of the American 
Machinist can tell anything about these old braces 
I would be pleased to hear from them and to learn just 
how old they are. 





What Should the Catalog Contain? 


By JOHN S. SWAUGER 


HEN I use a catalog to the advantage of both the 
manufacturer issuing it and myself, it must sat- 
isfy me on the following points: 


1. The book must be bound well enough so that it will not 
fall apart when subjected to ordinary use. 

2. It must have a date or edition mark. that will dis- 
tinguish it.from similar catalogs published by the same firm. 

3. It must present a simple but fool-proof system for 
identifying the various items listed in it. 

4. The names and addresses of dealers should be listed. 


So much for the book. Then I must secure real and 
complete information upon any particular item in which 
I am interested. Concerning machinery and accessories, 
the following points must be covered: 


‘1. A description of the machine covering both the design 
and the material. 

2. A functional description with the operating cycles ex- 
plained. 

3. A description of any special features and their advan- 
tages. 

4. The size and capacity ratings of the machine. 

5. The overall dimensions and a photograph of the ma- 
chine with some means of gaging the size. An operator 
standing beside the machine is a good means for gaging 
the size. 

6. The production rating of the machine. 

7. The size and speed of the motor if one is required. 

8. The horsepower required if the machine is belt driven. 

9. The details of air, steam or water pressure and vol- 
umes when these elements are used. 

10. The foundation requirements. 

11. A complete list of repair parts properly indexed. 


It might be well if some of the catalogs which quoted 
prices would omit them since they are usually mislead- 
ing because of the discounts to which they are subjected. 
I prefer to get the prices, terms, and delivery dates by 


direct inquiry. 
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Bolt Manufacture Hindered 
by Old Equipment 


Average of 64 per cent of 10-year-old equipment indicates 
lack of development 


than men in the bolt, nut, rivet and washer 

division of the metal-working field shows the de- 
pendence which this industry puts on mechanical manu- 
facture. And yet of the approximate 17,000 total metal- 
working machines, nearly 11,000 have seen ten years, 
or more, of service. 

This is a statement of existing averages and does not 
hold for all types of equipment. In fact a little study 
of the detail figures in the tabulation on the following 
page indicates the industry to have taken advantage 
of existing opportunities for improvement. Thread 
rolling is an example of the point. The industry pur- 
chased 640 thread rolling machines during the past 
ten years in addition to the 240 already in service. 

It would appear that development in machine design 
to improve existing methods is the thing needed and 
one that would profit builders of the equipment involved. 


[a fact that there are actually more machines 


As in preceding studies, based on a questionnaire 
sent out by the American Machinist, the chart below 
shows the division of equipment by operations in per 
cent of the total and by age average in each group. The 
questionnaire is reproduced on the following page and 
shows the tabulation in detail. 

Machinery that might be considered as auxiliary 
in this industry increases the per cent of old equipment. 
This group includes milling machines, shapers and 
grinders. The tapping and threading machinery, form- 
ing the largest single groups of equipment, are close 
to the average while the forging and turning equip- 
ment is comparatively modern. 

The largest single class of machinery in the industry 
is that of bolt threading and cutting machines. Of the 
2,432 machines of this type, 2,095 were bought by the 
industry prior to 1915. Of the remaining 976 threading 
machines, only 262 are more than ten years old. 
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METAL WORKING MACHINES IN THE BOLT NUT RIVET AND WASHER MANUFACTURING PLANTS 


Kind of Machine Tool 


Lathes 
Hand Turret Lathes 


Semi-Automatic Lathes 
Hand Screw Machines 


Tool Room Lathes 
Wheel Lathes 
Axle Lathes 

F 


Lincoln 


Gear 
Vertical 
Horizontal 


Mills 
Machines 
Machines 


Two or More 
Two or More Heads 
Machines 


Sensitive 
Sensitive 
Three- and Four. 


Machines 


Planers 


A 


O/O/O|WMo|Nio 





Vertical 
Slotters 
Machines 
Machines 
Machines 
Plain 
Grinding Machines, Universal Cylindrical 
Surface, Re 
Surface 
Internal _ 


Grinding Machines, Cutter 


A B 
Kind of Machine Tool 


Floor, No Feed 

No Feed Attachments 
Disk 
Belt 


Cold Saw 
Cutting-Off Machines, Band Saw 
Friction or Hot Saw 
Knife 


Power 
Forging Machines, Hot, Bulldozers 
Forging Machines 
F Cold 
F 


Vi 
Rolls 

Punching Machines 

Combined Punches and Shears 
Arbor 


Power 
Power, 
Power 
Power, 
Power 
Presses, Power, 


Presses, 


All other machines and miscellaneous 
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Automotive Production 








Cylinder and Crankcase 
Operations 


on Indian Motorcycles 


How the aluminum crankcases are machined—Heat-treating the engine castings 
to season them—Methods of transporting work—Inspecting the finished crankcases 


Indian Motorcycle Co., of Springfield, Mass., is 

one that has a twin-cylinder motor of 5 hp. in 
which both pistons act upon the same crankpin. The 
cylinders are of cast iron, ribbed to radiate the heat 
generated by the burning gases, and have removable 
heads. They are bolted directly to a crankcase which 
constitutes the base of the motor, and by which the 
power unit is secured to the frame of the cycle. 

In Fig. 1 may be seen one of these motors mounted 
upon the test block. Each motor when set up on the 
testing stand is connected by a chain to a large cen- 
trifugal fan that acts as a dynamometer, and is run 
for several hours under definitely controlled conditions 
of load, speed, etc., before it goes to the racks from 
which the units are taken as needed by the assemblers. 
To carry away the heat generated by the running motor 
a blast of air from an 


A in the several types of machines built by the 


supplies current for the lighting equipment of the cycle. 

The aluminum crankcases are machined upon the 
inside by Potter & Johnston machines, one of which, 
tooled to handle its respective half of the case, is used 
for each part. The machining includes boring, ream- 
ing and facing the hub of the central boss in which the 
crankshaft of the motor takes its bearing, boring the 
inside of the chamber and facing it where necessary, 
and making the circular rabbet for the joint, which is a 
recess on one-half of the case and a projecting shoulder 
on the other. The lugs for the holding bolts, lying out- 
side the circular part of the case, are also faced at this 
setting. 

These machines are automatic except for unloading 
and reloading, and complete the work upon each part 
in about 34 min., floor to floor time. The diameter at 
the circular joint is about 9 in., and the machines run 

at a speed of 280 





electrically driven fan, 
the speed of which is 
controllable to corre- 
spond with the pre- 
sumptive speed of the 
cycle, is directed upon 
the cylinders. The 
crankcase is made of 
an aluminum alloy, 
and is in two parts, 
divided circumferen- 
tially and joined by a 
carefully fitted circu- 
lar mortise, or rabbet. 
Cast integrally with 
the right half of the 
case is the housing 
for the gear train 
that governs the tim- 
ing, drives the mag- 








r.p.m., giving a cut- 
ting speed of approx- 
imately 650 ft. per 
min. at this point 
and a correspondingly 
faster speed upon the 
outlying lugs where 
the cut is intermittent. 
A mixture of one part 
cutting oil to nine 
parts of kerosene is 
used upon the tools. 
A pair of the ma- 
chines set up for the 
job is shown in Figs. 
2 and 3. The depth 
of the case from the 
joint to the face of the 
central boss is import- 
ant, as are also the 








neto, and also drives 
the generator which 


Fig. 1—A motor on the testing stand 


diameter of the 
shoulder and recess of 
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the circular mortise, a minus variation of but 0.001 in. 
being allowed upon the latter dimension. Amplifying 
gages, examples of which may be seen on the tool board 
of the machine in Fig. 3, have been developed in this 
shop to gage the sizes. Their construction is such that 
a movement of the measuring spindle is greatly multi- 
plied by a pointer that moves over a graduated scale. 

From the Potter & Johnston machines the parts of 
the case go to a multiple-spindle drilling machine, Fig. 4, 
where the holes for the bolts that are to join the halves 
are drilled through the lugs. A reversible jig is pro- 
vided to locate the holes, and the spindles are adjustable 
to bring the drills into line with the drill bushings, so 
that when the machine is set up all of the. holes are 
drilled at once. Two of these holes in each part are 
carefully reamed and become the locating points in 
subsequent operations. 

One of two rows of sensitive drilling machines where 
many of the remaining operations of drilling, tapping, 
counterboring and stud-setting are performed is shown 
in Fig. 5. Both swinging leaf and reversible jigs are 
used, the parts being located in each by the two reamed 
holes before mentioned. Further operations of spot- 
facing and contour milling are performed while the work 
is mounted upon Pratt & Whitney profiling machines. 





























Fig. 3—Opposite half of base, showing gages 




















Fig. 4—Drilling for the holding bolts 


To transport the cases from one job to another, or to 
the assembling room when finished, wheeled cabinets 
like that shown in Fig. 6 are provided. After the drill- 
ing and profiling operations are finished the halves are 
joined by two bolts, the bodies of which have been turned 
to fit the reamed locating holes, and remain together 
throughout the rest of the processes. The cases are 
then racked in these cabinets for transporting to the 
next job which, in this case, is machining the mortised 
seats for the cylinders. 

For this job the fixture shown in Fig. 7 is attached to 
the spindle nose of a Jones & Lamson machine. The 
case is located upon the fixture by a stud that passes 
through the central bore of both parts, is clamped by 
the swinging yoke A, and is located circumferentially 
with reference to the seats to be machined by the re- 
movabie pin B which passes through a part of the fix- 
ture and enters one of the reamed holes in the case. 

As here shown one of the cylinder seats is in line with 
the tools—having just been completed—and the other 
may be seen just beyond it. To bring the second seat 
into position before the tools the clamp A is loosened, 
the pin B is withdrawn and the case turned about its 
supporting stud. In the second position the pin B is 
transferred to another bushed hole in the fixture, where 
it again corresponds to one of the reamed holes in the 
case. 

The first machining operation upon the cylinders is 
to rough-bore them upon a Baker vertical boring ma- 
chine, which may be seen in Fig. 8. A special vise, with 
horizontal jaws operated by a right-and-left screw with 
handwheel, centers the bore of the casting under the 
spindle of the machine and holds it for boring. A 
McCroskey four-lipped boring bar, without a pilot, takes 
out the scale and leaves a fairly smooth bore about 0.045 
in. under size. This bar is adjustable, so that the size 
may be maintained. But one cut is made at this time. 

The next operation is to face off the upper flat surface 








April 7, 1927 AMERICAN MACHINIST 573 


Automotive Production 


square with the bore to receive the cylinder head, for 
which purpose the cylinders are placed, two at a time, 
upon expanding arbors in a Hartness flat turret ma- 
chine. The machine and method of holding the work 
may be seen in Fig. 9, though the operation shown by 
that illustration belongs to a later stage. When they 
first come to this machine the cylinders are placed on 
the arbors the opposite way from that here shown, and 
a single roughing cut is taken over the surface of the 
top to remove the scale, after which the castings are 
subjected to a form of heat-treatment to season them 
and release any strains that may remain.’ 

For this purpose a long furnace with a wide apron at 























Fig. 7—Mortising the seat for the cylinder 


both ends is employed. The chamber is open at both 
ends, and midway of its length is heated to a tem- 
perature of 1,000 deg. F. by gas burners. The cylinders 
are loaded on small wrought-iron racks, each holding 
four castings, and pushed slowly through the heating 
chamber. 

The motive power to move the loaded racks is sup- 
plied by a small electric motor. Through a worm gear 
speed reduction it drives an endless chain that passes 
over sprockets in the apron at the entering end of the 
furnace. A loaded rack, placed by the operator on the 
apron, will be pushed by the chain into the furnace, and 
will be pushed further along by other racks entering 
behind it until there is a continuous row of them mov- 
ing through the chamber. 

The speed of the driving motor is regulated to allow 
the castings sufficient time in the heating chamber to 
be raised to a dull red heat. They will have cooled 
enough to lose their redness by the time the racks 
emerge from the opposite end of the furnace. The 
operator there removes the hot cylinders, transfers the 
empty racks to the apron at the entering end, and puts 
on another load of castings. The cylinders pass twice 
through the furnace, being allowed to cool to room tem- 
perature between passages. 

After the cylinders are cooled they are sandblasted to 
remove the oxide formed in the furnace, and then re- 
turn to the Jones & Lamson machine for the finishing 
cuts. These include a finishing cut over the upper end 
and two cuts, roughing and finishing, over the mortised 
end that makes a gas- and oil-tight joint with the crank- 
case. 

Two sides of the turret of the machine shown in Fig. 
9 are tooled for these latter cuts and one side for the 
finishing cut over the opposite end of the cylinder. Both 
jobs are carried forward as one operation. The diam- 
eter of the circular mortise where it fits into the cor- 
responding recess in the crankcase is held closely to size, 
with a minus tolerance, only, of but 0.001 inch. Ring 
gages are used to test the size. 

Several jig drilling operations follow, among them 
being four holes at the small end for the bolts that 
secure the cylinder to the crankcase; six holes at the 
larger end for the cylinder-head stud bolts; two holes 
Fig. 6—Truck to transport crankcases for the valve-stem guides, and the counterbores for the 
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Fig. 8—Rough-boring the cylinder 


valve seats. The intake hole, also, is drilled, counter- 
bored and tapped, and the exhaust outlet is hollow milled 
to receive the exhaust pipe. The cylinder is then as- 
sembled with valve guides and intake nipple, and is sent 
to the plating room for a coat of nickel. 

Upon their return from the plating room the cylinders 
are finish-bored in the Davis horizontal boring machine 
shown in Fig. 10. Of the six stud holes jig-drilled in 
the large end, two are now reamed to become the locat- 
ing points in this, as well as in the final grinding opera- 
tion on the bore. Two studs in the face of the chuck 
of the Davis machine enter these holes to align the bore 
at that end, while the circular mortise is centered by a 
slip bushing at the outer end of the chuck, which is 
made to swing open on a hinge for convenience in load- 
ing and unloading. 

The two-lipped adjustable bar of the Davis machine 
removes s» in. of stock from the diameter of the bore, 
leaving about 0.012 in. to be taken out by the wheel of 
the Heald planetary cylinder grinding machine on which 
they are finished. Owing to the peculiar shape of the 
casting it has been found desirable to leave this amount 
of stock and make two operations of the grinding, as 
an attempt to remove a lesser amount in one cut causes 
distortion by reason of unequally distributed heat, thus 
slowing down the operation and making it more ex- 
pensive than the two operations as now conducted. 














Fig. 9—Mortising seat on cylinder 











Fig. 10—The finish boring operation 


Ample time is allowed between grindings for the cast- 
ings to cool normally to room temperature. 

The grinding machine operator makes the final in- 
spection upon the cylinders before putting them into 
his machine. If the casting is defective in any way, 
having gotten by previous inspections because of defects 
brought to light by the machining operations, he marks 
it with red chalk, indicating that it is to be scrapped. 
He is provided with gages to test the accuracy of 
previous machining operations, and, if he finds error in 
any respect, marks the casting with blue chalk for 
correction. 

The gage with which he tests the bore of the cylinder 
embodies the same principle as those previously shown 
in connection with other operations. A light base of 
hardened steel has two parallel lugs, or feet, spaced 120 
deg. apart circumferentially and accurately ground to 
the same radius as the bore of the cylinder. At the 
third point of contact with the cylinder wall is the 
measuring spindle of the gage, bearing upon an amplify- 
ing lever that transmits its movement to the pointer of 
a dial gage. 

The lugs are long enough to align the tool with the 
axis of the cylinder bore when it is pushed into the lat- 
ter, and any departure from roundness or parallelism 
will be shown, greatly magnified by the indicator, as the 
tool is turned about or pushed through the bore. 


-— 





The reason that automobiles are cheap in the United 
States is that each man in the industry produced ten 
automobiles last year. In some other countries it takes 
three men to, produce one car. 





An all-metal German flying boat, built by Dornier 
and having 2 Rolls-Royce engines of 650 hp. each, car- 
ried 53 people in a series of flights over Lake Constance, 
at a maximum speed of 125 miles per hour. 





Chromimum plating on the cutting edges of tools 
works well where the cut is continuous, rather than 
intermittent. This makes the practicé better adapted 
to turning, boring and reaming rather than to planing, 
shaping or milling. It is just possible that chromium 
plated tools may rival the diamond for boring bronze 
bushings or aluminum crankcases. 
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Gaging and Interchangeability 


By FraNK C. Hupson 


Gages necessary to secure interchangeable work — Confusion of 
“limits” and “tolerance”—Advantages of unilateral tolerances in manu- 
facturing—Difference between selective and interchangeable manufacture 


not popular in some shops, because they have not 

been properly planned to suit the particular shop 
or have not been installed and operated with the neces- 
sary knowledge and tact. Gaging systems can be either 
simple or elaborate, inexpensive or costly, according to 
the degree of interchangeability desired. But no kind 
of interchangeability can be had without some sort of a 
gaging system, which means that no real manufacturing 
can be done without careful attention to the methods 
used in measuring, or gag- 
ing, the parts. If we 
could make parts out of 
metal as easily as we can 
draw them on paper and 
secure the correct sizes as 
easily as we can mark 
dimensions on the drawing, 
all question of interchange- 
ability would vanish. But 
while it is easy to mark a 
hole 2 in. on a drawing, it 
is next to impossible to 
secure one exactly 2 in. in 
actual practice. Drills and 
reamers may cut oversize, 
the metal may stretch under the cut in a light piece of 
work and close in again after the hole has been finished. 
If the hole is bored with a single point tool or if it is 
ground, there is pretty sure to be some slight variation 
due to the operator. The only safe bet is that it will not 
be exactly 2 in. The variation may be only a small 
fraction of a thousandth of an inch, which in some 
kinds of work may be negligible. But in order to 
have work go together easily and satisfactorily in 
assembly, it is necessary that the variations be kept 
within known limits. 

The growth of gaging led to the use of new terms, 
some of which have been used indiscriminately and are 
consequently confusing at times. The terms “limit” 
and “tolerance” for example are frequently used inter- 
changeably. The best usage, however, makes them dis- 
tinct in order to avoid confusion. “Limit” is applied to 
the permissible variation in total dimension. If a 
piece can be used with a variation of 0.002 in. above 
basic size, we say the limit is from 2.000 to 2.002 in. 
The “tolerance,” however, is 0.002 in. or the greatest 
variation from the basic size that can be tolerated. 
When stated as above, the variation is known as the 
“unilateral” or one-way tolerance. 

There is also another way of stating limits and tol- 
erances that is still being used in some shops, although 


(5 systems, like systems of efficiency, are 


There are two great advantages in 
using the unilateral system of tol- 


in the direction of removing metal 


the tendency is strongly toward the unilateral tolerance 
both here and abroad. The older way is known as the 
“bilateral” or two-way tolerance, since it gives a per- 
missible variation both above and below basic size. 
This older way of giving limits would have been 2 in. 
plus or minus 0.001 in. The total tolerance would still 
be 0.002 in., but it could be divided above and below 
the basic size. The limit would be 1.999 to 2.001 in. 
instead of 2.000 to 2.002 in., as in the first case. 
Strictly speaking, the older method of bilateral 
tolerance will not give 
interchangeable work, be- 
cause it will pass a hole 
1.999 in. and a shaft 2.001 
in. which evidently will not 
enter a 2-in. hole, except by 


erances. One, that a standard gage ferciue, With the eal 


lateral] tolerance the largest 


“ %9 
can always be used for the “go ick Gn i ie te 


smallest hole. The _ uni- 


gage. The other, that itiseasytore- jn) tolerance method 
member that al] tolerance must be 


would give such dimensions 
as 2 in. + 0.001 — 0.000 
for the hole, and 2 in. + 
0.000 — 0.001 for the shaft. 
And while the unilateral 
method may seem to cut the tolerance in two, in reality 
it does nothing of the kind, because the greatest loose- 
ness in either case is 0.002 in. 

A plus tolerance on the shaft and a minus tolerance 
in the hole cannot be used in strictly interchangeable 
manufacture. Shafts that are above basic must be 
assembled with holes that are also above basic, and this 
is “selective” and not interchangeable manufacture. 
True, there are many cases where this is the most eco- 
nomical method, but let us call it by its proper name and 
not delude ourselves into thinking it is interchangeable. 

What we call “standard hole” practice has been com- 
mon for years in most shops, on sizes where the hole is 
finished by reaming. This practice was followed because 
it was easier to vary the shaft that entered the hole, 
than to adjust or grind the reamer. 

There are, however, places where the shaft is made 
standard. In some instances there are several kinds of 
fits on the same shaft, as in some printing and binding 
machinery. Others, notably the Fiat Co. of Italy, con- 
sider that the new methods of finishing shafts such as 
by centerless grinding, make the standard shaft more 
desirable than the standard hole. 

In the unilateral method of tolerances the basic 
dimension is the upper limit for the shaft and is the 
lower limit for the hole, and all tolerance must be in 
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the direction of removing metal. This makes it easy to 
remember. The receiving part has its tolerance above 
basic while the tolerance of the entering part is below 
basic. ’ 
Some engineers contend that by the system of uni- 
lateral tolerance the life of reamers is reduced by not 
making them usable after they wear below the basic 
size. As a matter of fact, however, reamers are made 
above basic size when new, and can easily be made as 
much above basic as the tolerance demands. This 
method will allow all the permissible wear to be above 
basic instead of dividing it both above and below. 
Reamer cost is not increased by the unilateral method. 
Running fits and force fits require different limits 
(not necessarily different tolerances) than parts that fit 
into each other and do not move. Force fits require an 
interference of metal—the shaft must be somewhat 
bigger than the hole. These exceptions to the use of 
basic plus, for holes and basic minus for shafts in no 
way affect the desirability of the unilateral tolerance. 
Common, ordinary horse sense should prevail in all 
work, whether it is designing, machining, or gaging. 
If it is easier to vary the hole than the shaft, or what- 
ever goes into it, that is best for that particular job. 
This may frequently be true on holes that are beyond 
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what we usually consider to be reamer sizes. But it in 
no wise affects the desirability of using the “standard 
hole” practice on most work any more than it discounts 
the advantages of unilateral tolerances, from basic 
dimensions, as a standard of practice. 

When it comes to the particular tolerance to be set 
for work of different kinds, practice- differs widely ac- 
cording to the kind of work being considered. A com- 
mittee of the A.S.M.E. has been at work for several 
years gathering data from many sources as to tolerances 
actually used by leading firms for various purposes. This 
committee has neither the power nor the desire to force 
the adoption of any special tolerances. But as the tol- 
erances it has collected and tabulated are based on the 
actual practice of many manufacturers, it believes that 
it will be to the advantage of manufacturers in general, 
and to the machine building industry of America in 
particular, to study these tolerances and to make them 
standard in their own shops. With standardized tol- 
erances, it is easily possible for work to be done by 
contract with a clear understanding of what is required 
in the way of accuracy and fits. All of which will add 
to the stability of our own industries and to our grasp on 
the leadership in large scale manufacturing. Disputes, 
litigation and loss by both sides could be eliminated. 


<> — 
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The Executive’s Power to Contract for Work 


By LESLIE CHILDS 


HE question of the power of a president or other 

corporate executive to bind his company by con- 
tract has been the cause of much litigation. But, since 
each case of this kind has been decided in the light of 
its facts, the subject cannot be covered by a hard and 
fast rule. 

As a general proposition of law, the implied authority 
of a corporate executive to bind his company is limited 
to such matters as come within the ordinary scope of 
the business. And any contract by a president, general 
manager, or other executive, which goes beyond this, 
must usually be approved by his board of directors, or 
stockholders, as the case may be, before the company 
will be bound. A recent West Virginia case will serve 
to illustrate the points involved. 

A manufacturing company was organized for the pur- 
pose of making a certain kind of jack. The president 
of the company had the usual authority of such an ex- 
ecutive in the management of his company’s affairs. 
The president, however, entered into a contract with a 
wagon company, whereby he undertook to obligate his 
company to manufacture a convertible wagon, on a 
royalty basis. By the terms of this contract, the manu- 
facturing company agreed to produce at least 10,000 
wagons each six months, to sell them at a designated 
price, and to pay the wagon company 15 per cent of 
the gross sales. 

This contract was signed by the president of the 
manufacturing company, without any special authority 
from his board of directors or stockholders. Soon after 
the signing of the contract, the manufacturing com- 
pany got into financial difficulties, and was unable to 
comply with the contract. The wagon company there- 
upon brought action for damages. 

In defense of this action, the manufacturing company 
denied the validity of the contract on the ground that its 


president had no authority to bind it by a contract of 
this character. The trial in the lower court, however, 
resulted in a decree in favor of the wagon company. 
From this the manufacturing company appealed, and the 
higher court reversed this decision, and in passing 
upon the validity of the contract said, in part: 

“The president of the defendant corporation had no 
inherent power to make contracts on its behalf. While 
the general manager of a corporation is by law vested 
with greater powers in regard to making contracts 
than the president, his inherent authority to contract 
for his principal extends only to such matters as come 
within the scope of its ordinary business. 

“There is no evidence to show that the company was 
engaged in any other business than the manufacture 
of the jack before the time the contract in question was 
made. And there is no evidence that the directors con- 
templated the manufacture of any other article. 

“To comply: with the contract for the manufacture of 
20,000 wagons a year would have meant a complete 
change in the plant and machinery, as well as in the 
nature and scope of the defendant’s former business. 
And it is not to be presumed that the president's 
authority as general manager could be extended to mak- 
ing contracts rendering his principal liable for royal- 
ties of $18,000 per year for a period of seventeen years. 
No director or stockholder could reasonably have an- 
ticipated such a contract at the time of his employ- 
ment.” 

In accordance with the foregoing reasoning, the 
court held that the wagon company, was not entitled 
to recover under the contract. Thus, it is obvious that 
care should be exercised in contracting with a company, 
through the medium of its executive officers alone. At 
any rate, anyone so contracting should make sure of the 
authority of such officers to sign a binding contract. 
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Applying Electrical Equipment 
to Production Machinery 


By Ropert Corey DEALE 


Electrical Engineer, Niles-Bement-Pond Co. 


Push-button control of large lathes—Traverse motors and their 
control—Comparison of alternating and direct current lathe 
equipment—Drive for screw machine—Special railroad lathes 


located at the carriages, headstock and other con- 

venient positions is frequently desirable for very 
large or very long lathes. Connections are made be- 
tween the controller and push buttons by trolley wires 
mounted on the bed of the lathe. The carriage of a 
lathe swinging 113 in. over the ways is shown in Fig. 82 
to illustrate full push-button control. There are but- 
tons for running the spindle in one direction or the 
other; for stopping it; for raising or lowering the 
spindle speed; for traversing the carriage in either 
direction; or for feeding it in either direction. There 
is another button by means of which the entire machine 
may be stopped in such a manner that it cannot be re- 
started from any other station. All the other controls 
of the main motor are duplicated, and hence the spindle 
may be started from one station and stopped from an- 
other, or the speed increased at one position and lowered 
from another. There is an automatic controller for the 
main driving motor, and others for each traverse motor. 
When a d.c. driven lathe is so operated, a motor-operated 
field rheostat, controlled from push buttons on the 
carriages, may be used to increase or decrease the speed 
of the driving motor and, consequently, the spindle. 

The carriages are usually fed through gearing from 
the main driving motor, so that the feed is definitely 
related to the revolutions of the spindle. On some of 
the larger lathes, however, a motor mounted on the 
carriage is used for 


Beer automatic control from push-button stations 


stationary feed screw) or by varying the speed of the 
motor, when d.c. motors are used. When such a system 
is employed, the control equipment should be designed 
so that the feed motor cannot be started until the main 
motor comes up to speed. It may also be desirable to 
provide for reducing the speed of the feed motor, should 
the main motor be overloaded. In this way the ma- 

chine would protect itself against excessive feeds. 
While alternating current is very extensively used, 
particularly in the smaller shops, and in repetitive 
shops, such as those of the automotive industries, nearly 
all large machine shops have either part or all of their 
power furnished as direct current, because of the fact 
that practically all a.c. motors have only one fixed speed. 
Motors are made with several fixed speeds, but the 
speeds are’ practically limited to four or six, and are de- 
termined by the numbers of poles of the motor. In 
addition they are made only in the smaller sizes and are 
seldom carried in stock. As a result, when only alter- 
nating current is available, the machines are usually 
driven by a constant-speed motor with gear changes for 
obtaining the desired spindle speeds. Fig. 83 shows 
how a standard squirrel-cage induction motor may be 
mounted on a 27-in. lathe so as to blend well with the 
design of the machine. A push button, which may be 
seen if the cut is closely examined, is used to jog the 
automatic controller to bring the gears in line when 
changing speeds. Dynamic braking cannot be secured 
with induction mo- 





both feed or traverse. 
When this construc- 
tion is used, the feed 
is independent of the 
spindle speed, and two 
carriages may be fed 
at different rates. The 








tors, which are the 
only a.c. motors suit- 
able for machine tool 
use. Consequently, the 
machine must coast to 
a standstill, or a fric- 
tion clutch must be 





feed motor runs only introduced between 
when that particular the motor and spindle. 
carriage or its slide is A mechanical brake 
being fed. The amount can also be employed 
of feed may be varied to stop the motor 
either by gear changes when the power is 
between the motor shut off. None of 
and feed rack (or these expedients are 

desirable, therefore, 








The tenth article. The 
eleventh will appear in an 
early issue. 


Fig. 82—Push-button control station on the carriage of a 
113-in. lathe 


direct current is used 
wherever possible. 
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Fig. 83—Squirrel-cage motor driving a 27-in. lathe 


In Fig. 84 may be seen an extra-heavy 72-in. lathe 
that was recently designed for steel mill use, particu- 
larly for roll turning. Power is supplied from a 75-hp. 
adjustable-speed d.c. motor with a full-automatic con- 
troller. A spline-shaft-operated master switch, similar 
to that shown in Fig. 77, gives full control of the driving 
motor from the carriage. In addition there is a push 
button mounted on the carriage which makes it possible 
to slow down the driving motor momentarily whenever 
it is desirable. The carriage traverse motor, which is 
heavily compounded, may be seen in Fig. 85 mounted 
under the rest. This motor has a reversing drum 
switch and has a ballast resistor always in circuit. The 
tailstock, shown in Fig. 86, is equipped with a small 
compound-wound motor for both traversing the tail- 
stock and clamping it to the bed. When a clutch is 
thrown to connect the motor to the clamping mechanism, 
an auxiliary switch simultaneously connects an extra 
resistance in the armature circuit to keep the motor 
from being injured when it is stalled on the line. A 
reversing drum controller with one step of acceleration 
is used for rapid traversing and clamping. 

Special forms of the lathe, such as automatic lathes, 
turret lathes, screw machines and similar machines usu- 
ally have so short a bed that there is little advantage 
in having carriage control of the motor. In addition, 
as these machines are usually small and carried in stock, 
for manufacturing reasons it is desirable to make them 


MACHINIST Vol.66, No.14 


all for constant-speed motor drive, so that d.c. or a.c, 
motors can be used without change of the machine. For 
these reasons, few machines have the full advantages of 
the d.c. drive. An automatic controller, started and 
stopped by a push button as shown on the screw ma- 
chine represented in Fig. 87, is usually provided, but 
the driving motor runs constantly and the spindle is 
started and stopped by means of a friction clutch. 
Should an adjustable-speed motor be used, its speed is 
usually set by a small field rheostat also located on the 
headstock. Power rapid traverse may be provided, but 
is seldom necessary except on the larger turret lathes 
because of the light weight of the carriages and the 
short distances traversed. 

Locomotive and car axle lathes are fundamentally the 
same as the small, low-swing manufacturing lathe, and 
usually take the same form of electrical equipment. 
Center drive axle lathes take the same equipment as 
standard lathes with the faceplate drive. 

Locomotive driving-wheel lathes and car-wheel lathes 
are heavy-duty special-purpose machines and are some- 
what special in their electrical requirements. Direct 
current machines have an adjustable-speed shunt-wound 
main driving motor, with an automatic controller 
operated by push buttons and with a separate field rheo- 
stat for adjusting the speed. The traverse motor is a 
constant-speed compound-wound type, controlled by a 
reversing drum. Alternating current machines usually 
have a wound-rotor induction driving motor and a high- 
resistance rotor, squirrel-cage traverse motor. The 
controller for the driving motor is an automatic one 
with two three-button control stations, while the 
traverse motor has a reversing drum control. A stand- 
ard squirrel-cage driving motor could be used, but such 
a motor would be difficult to start with the tools in 
the work, and could not be slowed down when it is neces- 
sary to pass a hard spot in the wheel. When used wheels 
are being refinished, small portions of the circumference 
are apt to be locally hardened, usually because of the 
slipping of the wheel on the track. It has been found 
necessary to provide means by which the speed of the 
lathe may be momentarily reduced. This reduction is 
accomplished, in the case of d.c. motors, by short- 
circuiting the field rheostat and inserting armature re- 
sistance. The motor armature may also be paralleled, 
but this is not necessary nor usual. A.c. motors are 
slowed down by inserting resistance in the secondary 
or rotor circuit. 

Direct-current wheel-lathe controllers provide start, 

















Fig. 84—Extra-heavy 72-in. lathe with electric drive 
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Fig. 85—Carriage traverse mechanism of the lathe shown in Fig. 84. Fig. 86—Tailstock traverse mechanism 
of the same machine 


dynamic-braking stop, acceleration, and slow down by 
means of contactors controlled from one or more push- 
button stations. In addition a knife reverse switch is 
provided to allow the machine to be reversed in an 
emergency, such as the sticking of a tool in the work. 
Full-automatic reversing controllers may be secured 
but they are unnecessary and are seldom used. Two 
push-button stations are usually provided, one mounted 
on a stand back of the operator’s position, and one at 
the back of the machine fo~ use when adjusting the 
drivers. The field rheostat is also mounted back of 
the operators. 

Alternating-current controllers are similar in make 
up except that no speed variation or dynamic braking 
is possible. 

It is believed that some form of pendent switch, 
which could be operated by the operator without making 
it necessary for him to withdraw his attention from the 
tool, would be much preferable to the present push- 
button station which is generally located in back of the 
operator. Such a pendant switch, swiveled from the 
stationary head, could be swung out of the way while 
the machine is being loaded and would be very accessible 
to the operator. 

The traverse motor may be controlled by a reversing 
drum controller or by a simple automatic panel, as may 
be desired. The automatic controller has the advantage 
that limit switches may be used with it to limit the 
motion of the movable head. The traverse motor fre- 
quently is connected to the traverse gearing through a 
friction clutch, so that the motor may first be started 
in the proper direction, and then the actual traverse 
controlled by the clutch. This does not seem to be 
absolutely necessary, although it adds another element 
of safety to the machine. 

Driving-wheel lathes at times have a small boring 
attachment as shown in Fig. 88 for boring the pin holes 
for the drivers or quartering the wheels, as it is called. 
This attachment is usually provided only on lathes for 
the smaller shops, where there is not a sufficient volume 
of work to warrant providing a separate quartering 
machine. When direct current is available a shunt- 
wound adjustable-speed motor is used, with a field 
rheostat mounted on the quartering attachment itself, 
and some simple form of automatic or manual starter 
which provides simply for the starting or stopping of 
the motor. When a.c. motors are used, a standard 
squirrel-cage motor with an “across-the-line” automatic 
starter makes the most satisfactory equipment. 


The quartering machine, shown in Fig. 89, is used 
in the larger shops where there are enough wheels to be 
quartered to keep such a machine busy. Each quarter- 
ing head has its own motor and control, which are the 
same as those used on the quartering attachment de- 
scribed above. In addition there is a traverse motor 
which may be connected to either head by clutches. 
For d.c. operation a heavily-compounded motor is used, 
while a high-resistance rotor, squirrel-cage motor is 
used on a.c. circuits. In either case a reversing auto- 
matic controller is used. Limit switches should be pro- 
vided to prevent the heads or boring bars from being 
traversed too far. 

A journal lathe is used for truing the journals of 
locomotive axles, and in addition it may be equipped 
with quartering attachments. The electrical equipment 
for the quartering attachments, and for traversing the 
heads, is the same as for the quartering machine shown 
in Fig. 89. In addition the machine has a motor for 
driving the faceplate. A shunt-wound, adjustable-speed 

















Fig. 87—Motor-driven screw machine 
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Fig. 89—Locomotive-wheel quartering machine 




















Fig. 88—Motor-driven boring attachment on wheel lathe 


motor is used where direct current is available, with 
an automatic controller operated by means of a push 
button and a field rheostat mounted on the headstock. 


A standard squirrel-cage motor with an automatic re- 
sistor- or compensator-type non-reversing starter is used 
on a.c, circuits. 

An ingot slicing lathe has no unusual electrical fea- 
tures. For direct current a shunt-wound adjustable- 
speed motor, with full-magnetic non-reversing, dynamic 
braking controller, with a push-button station located 
on the head, and a separate field rheostat, should be used. 
For a.c. circuits a squirrel-cage induction motor, with 
an automatic, non-reversing controller of the com- 
pensator- or primary-resistor type should be used. With 
either, a reversing knife switch would be desirable to 
reverse the motor in order to back out the tools after 
they have been left in the cut because of the operation 
of the overload relay, or for any other reason. Traverse 
motors and controllers similar to those on standard 
lathes may be provided. 
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General Solution of a Trigonometric Drafting Problem 
By EDWARD FELLER 


O FIND the angle « in the problem shown in case I 

when A, B, and R are given is very simple. But 
when the problem is varied slightly as shown in cases 
II and III, most shop men and many draftsmen get 
confused and go about its solution in a round-about 
way. This kind 
of a problem can 
be worked down | 
to a general for- 
mula, the solu- 
tion of which is 
simple. In case 
I, the center of 
radius R is in 
line with the 
left-hand end of 
the center line 
at its highest 
point; ie, R = 
B. In case II, 
the center of 
radius R is 
above the height 
B, while in case 
III, the center 
of the radius R 
is below the 
height B. 























The first step in the general solution is to find C. 
Cc B — R or R — B as the case may be. Then 


§ = tan“ c 
; A 
The next step will be to find L, as follows: 
L=VA*+C 
With L known we can now find \¢ thus 
¢ = sin" - 
and a=>-¢=+8 
In case II, the. minus sign is used, while in case III, 
the plus sign is used. 


By combining all the calculation in one formula, we 
obtain the following: 


For case I, C = O; therefore, « — sin” * 
A concrete problem of case III will be used to demon- 
strate the above formula. 
Let A = 33 in., B = 2 in., and R = 1} in. 
C = 2— 13 = } in. . 


Then 


1? } 
and a = sin’? ——————. + tan* — 
V3 +P W 33 
._., 1.750 - 
sin” 35089 + tan 0.07142 


—= 29°50’ + 4°5’ = 33°55’ 
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Forging Two Unusual Parts 


Replacing a difficult casting with a forg- 
ing—Forming in one operation—Methods 


used—Hot drawing a very heavy 


Westinghouse No. 510A and No. 514 railway 
motors were formerly cast of malleable iron. On 
account of the rigid service requirements of these parts, 
however, it was found that 50 per cent of all part cast- 
ings were rejected for defects, and as a consequence 
the steel fans shown in Fig. 1 were substituted. These 
parts are being made at the East Pittsburgh plant of 
the Westinghouse Electric & Manufacturing Company. 
The weight of steel in the rough foiging is approxi- 
mately 32 lb., and the distribution of the metal must 
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Fig. 1—Drop-forged motor end shield 


be such as to permit a balance of the fan within 6 oz. 
The fan has 12 deep vanes equally spaced about its 
face, and the greatest thickness of the hub is 12 in 
The forging is completed in two heats on a single set of 
forging dies. In Fig 2 1s shown the forging compieted 
just before removal from the dies. 


SHEARING THE PLATE 


The forging blanks are made from boiler plate steel 
1 in. in thickness. The first operation consists in 
shearing the boiler plate into 124-in. strips. For punch- 
ing out the 12-in. blanks a heavy-duty punch press is 
used, and the blanks are punched hot. The size of 
forging blank is shown in Fig. 3. The tip, shown at A, 
is left on the blank for holding during the heating and 
forging operations. 

The blanks are heated in an open oil furnace using 
oil at 150 Ib. pressure located alongside of the hammer. 
The only available steam hammer for the forging of 
this part was one of 5,000-lb. capacity, but it was later 
determined that a considerable saving could be made 
with an 8,000-lb. hammer by making it possible to reduce 
the number of blows. 

The rough forging is done on the first heat with 22 
blows of the hammer, after which the forgings are re- 
turned to the furnace. A total of 45 blows is required 


shell 


for completing the forging in both operations. Both 
roughing and finishing forging operations are accom- 
plished with the same set of dies. These dies are of 
chrome-nickel alloy steel, and are expected to produce 
about 6,000 forgings during the life of the die. 

The Radiola loud speaker shell, shown in Fig. 4, is 
drop forged from 8-in. soft-steel plate. The first oper- 
ation consists in hot blanking, the blanks being 9 in. 
in diameter. 

In the second operation the blank is formed in a set 
of drop-forging dies into a shell with tapering sides 




















Fig. 3—Layout of blanks 
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Fig. 4—A hot pressed Rad<ola shell 


33 in. deep and 7] in. in diameter at the top. The 
operation is done on a 3,300-Ib. hammer, and requires 
about 16 blows to form the shell. 

The flash is next trimmed from the tapering shell, 
and the parts are sand blasted. The final operation 
consists in straight-drawing the shell to the finished 
dimension. The forging and drawing dies are of spe- 
cial alloy steel. 
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Shadows May Aid or Hinder the 
Worker’s Vision 


FTENTIMES we could not distinguish three-dimen- 

sional objects if shadows were absent. Usually in a 
well-designed lighting system light comes with sufficient 
predominance from the nearest lighting-unit to provide 
the necessary shadow-effect. Besides this, in the case of 
three-dimensional objects, the various surfaces of the 
objects receive different amounts of light, thus provid- 
ing a helpful shadow-effect. However, as one passes 
through shops, conscious of lighting as related to vision, 
shadows are often found hindering vision, causing a 
waste of time and energy and, also, providing potential 
danger. 

Local light-sources can be so placed as to eliminate 
these shadows but they are often used so carelessly as 
to augment the difficulties. A punch-press or a drill 
press, for example, is often found to have a shadow at 
the most important area. A worker’s head, body, or 
hand is often casting a shadow upon the work. It 
requires little more than a consciousness of the condi- 
tion to correct this evil. 

Such conditions are not confined to the smaller shops, 
for they are found in the largest machine shops of 
industries widely known for their efficient layout, for 
their time-saving methods, and effective modern prac- 
tices. Still, owing to the general lack of consciousness 
and knowledge of the details which relate to lighting 
and vision, waste, annoyance, and danger are unknow- 
ingly tolerated. Careful investigations have shown that 
the waste is not only one of human energy but actually 
of time and therefore of dollars. Accuracy and produc- 
tion are decreased and spoilage is increased by harmful 
shadows which are found on every hand in many of our 
work-places. 
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Some concerns find that instead of firing a man it 
pays to spend considerable time in shifting him from 
one department to another to find where he fits the best. 
The men appreciate it and it helps to build up a loyal 
organization. 


MACHINIST Vol.66, No.14 


Seen and Heard 


By JOHN R. GODFREY 





Unexpected results from new methods 


HE best of planning frequently slips a cog. Usually 

we get a little less than we counted on when we did 
the planning. Sometimes, however, we find a chromo 
hidden away that we didn’t count on. If we are honest 
with ourselves, we admit that we overlooked a bet and 
therefore tuck the experience away for future use. Too 
often we kid ourselves, and others, into believing that we 
knew all along how matters would turn out, and that 
the outcome is simply another evidence of our great 
wisdom. 

A case in point was the use of a large surface grind- 
ing machine for finishing the bases of devices that con- 
sisted of several units assembled on them. The grinder 
did all that was expected of it in the way of saving time. 
The magnetic chuck greatly reduced the time of attach- 
ing the work on the table. 

A cut over the bottom of each base took off the high 
spots and made a surface for seating it for grinding 
the upper face. And it was ground so flat that it helped 
a lot in assembly. 

When it came to lining up the various units that went 
on the bases, the grinding was found so accurate that 
any misalignment could be immediately traced to the 
other units. As previously machined, the assemblers 
never knew where the trouble was, and had to test the 
bases as well as the units. This led to a revision of the 
methods of machining the units, and so reduced as- 
sembly time and rejections to a marked degree. 

A somewhat similar case happened recently in testing 
out a special, multiple-spindle grinding machine for fin- 
ishing several holes at once. The tests were very satis- 
factory from the grinding point of view but they showed 
that the holes were not properly spaced in boring and 
were not parallel. Being satisfied that the grinding 
spindles were right, the boring machine came in for an 
overhauling, and a much better product has resulted. 


i 
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The Metallurgist—From an Engineer’s 
Viewpoint 
By PETER HAGEN 


HERE was a time not so far back in the history of 

the designing engineer, when he got out his slip- 
stick, log-books, etc., and designed his product without 
very much regafd to shop methods, shop facilities or 
commercial stock practices. He felt he was an engineer 
who designed something, which from a purely scientific 
viewpoint was the ideal. Today he analyzes each phase 
of his design in terms of shop operations and equip- 
ment, and of commercial material and sizes. His 
dimensions are expressed in the manner most applicable 
for direct shop production. 

The metallurgist is sometimes just a little loath to 
get away from this purely scientific viewpoint. But how 
much greater would his service be, if instead of offer- 
ing a technical analysis of the problems presented to 
him, he would give the answer expressed in the language 
of production, so that it could readily be understood by 
the engineer. 
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Making the Rotor Member 
for a Rotary Pump 


Rotor is made like a herringbone gear, but with sharper lead- 
angle—The helices are machined on a shaper—Types of tools 
for roughing and,finishing—A special dividing and spiral fixture 


rotary pumps of the general type designated as 
geared pumps, of which the pumping members, or 
rotors, are distinctly in a class by themselves. In order 
to show the shape of these members to the best ad- 
vantage, two photographs are presented, Fig. 1 showing 
a pair of 16-in. rotors in approximately the relative 
position they will occupy in the pump case, and Fig. 2 
a pair, somewhat smaller in diameter, mounted upon the 
studs of a stand on which they are fitted and inspected. 
The rotors are made of bronze or cast iron, 
and in sizes ranging from 3 in. to 16 in. in diam- 
eter. Notwithstanding their peculiar shape, a pair of 
them will roll very smoothly together, like a pair of 
gears, although the gear action is not depended upon 
as a driving factor. Both rotors are keyed to shafts 
that extend through stuffing boxes in the side of the 
pump case, and are geared 


“T= Kenney Manufacturing Co., of Boston, make 


wheel dividing-mechanism, with index plates, to divide 
the circle into any desired number of parts, and, finally, 
the worm of the indexing mechanism may be geared to 
the lead screw to govern the lead of the helix. 

The shaper is a standard machine is every respect, ex- 
cept that the vertical toolslide has been removed from the 
ram and a special toolholder substituted therefor, which 
has no vertical adjustment. The special holder has 
the usual clapper-box, studs and straps to hold the tool, 
and, because of its having been made to take the place 
of the regular toolslide, it can be swivelled in a vertical 
plane, though that adjustment is never used. The re- 
ciprocating feed-lever and the pawl of the shaper, in- 
stead of actuating the cross-feed screw of the knee, are 
applied to the worm shaft of the fixture. 

The rotors are bored, reamed, faced and turned in 
chucking machines or engine lathes, according to size 

and quantity. The smaller 





together outside the case by 
a pair of spur gears. The 
shape may be likened to 
that of a herringbone gear 
in which the lead is so 
much shortened that the 
rotor might justly be classed 
as a worm—if there couwd 
be any such thing as a 
right- and left-hand worm. 
It is made in two pieces, of 
course, and a string of 
right-hand or left-hand 
sides placed end to end on 
an arbor, as is done in the 
process of manufacture, has 
the appearance of a worm 
of abnormal length in pro- 
portion to its diameter. 
The method of manufacture 
is peculiar, though logical. 
All of the work of machin- 
ing the teeth is done on a 
shaper, upon the knee of 








sizes are machined as plain 
disks, while the teeth of the 
larger sizes are cored in 
the casting in order to save 
the time of stocking. After 
having the keyways cut in 
the bores, they are mounted, 
four or more at a time, on 
the mandrel of the fixture. 

The work mounted for 
planing the teeth is shown 
in Figs. 3 and 4. Four 
right-hand halves( in this 
case) are keyed to the man- 
drel and are further se- 
cured by a nut at the small 
end of the mandrel. The 
indexing mechanism is set 
to space three divisions, 
and the lead screw is geared 
to the ratio necessary to 
generate the desired helix. 
There is no vertical move- 
ment of the tool during the 








which is mounted a special 
fixture, resembling in prin- 
ciple the dividing head of a 
milling machine. The circular, graduated base of the 
fixture allows it to be swivelled to any desired angle in 
a horizontal plane, and it is traversible along its base 
in the direction established by the angular setting, by 
a lead screw. It is provided with a worm and worm- 


Fig. 1—A pair of 16-in. rotors 


operation, such adjustment 
_in this plane as may be re- 
quired when setting up the 
job, being accomplished by raising or lowering the knee 
on the column. 

The cutting tool is of the shape of a parting- or 
cutting-off tool, having a width equal to the width of 
the flat at the bottom of the thread to be cut (this 
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Fig. 2—Bronze rotors on testing fixture. 





Fig. 





8—Planing the teeth in a string of “rights” 




















Fig. 4—Fixture on which rotors are mounted to plane the teeth. Fig. 5—Grinding the outside diameter 


applies only to the finishing tool), and with somewhat 
more than the usual amount of clearance on the sides. 

The stroke of the shaper ram is adjusted to carry the 
tool clear across the work, and the relative height of its 
square end (again. of the finishing tool only) above the 
work is such as to pass over the center line of the 
mandrel at a distance equal to the radius of the worm 
at the root of the thread. The roughing tools are nar- 
rower, and are adjusted to a slightly greater relative 
height, since the object of the roughing cuts is to re- 
move surplus meta! and leave just enough stock to 
enable the finishing tool to size the work without toc 
great effort, and with a practically balanced cut. 

As the tool passes back and forth across the work, 
the work is rotated slowly and in small increments by 
means of the ratchet feed, acting through the worm and 
wormwheel of the fixture. The knee of the shaper is 
at this time clamped tightly, and no other relative move- 
ment of the work and tool takes place. 

One corner of the tool cuts downward on the face 
of the advancing tooth to the left (@s seen in Fig. 4) 
as it enters the work, while the opposite side of the tool 
cuts upward across the receding face of the tooth to the 
right as the tool passes beyond the center line of the 
work. The face angle of the teeth is determined by the 
angular setting of the fixture, and the curved surfaces 
consist of a series of minutely-stepped straight lines, 
which are smoothed over with a file. Left-hand parts 
are made by swivelling the fixture to the opposite angle. 

To make a rotor, one right- and one left-hand part 


are joined on an arbor and are permanently secured by 
large dowels. The teeth of the assembled part are 
smoothed by filing, and a pair of rotors is fitted by 
rolling them together on a fixture similar to that shown 
in Fig. 1, taking down the high spots with file and 
scraper. 

The outside diameter of the rotors is finished by 
grinding. They are handled individually, as shown in 
Fig. 5; on a standard cylindrical grinding machine. ‘A 
ring gage is used to determine the size, for which a limit 


of + 0.000 ; 


— 0001 18 allowed. 


— 
—<— 


Lapping and honing are terms that cause more or 
less confusion in automotive shops. It is suggested 
that lapping should refer to the use of loose abrasive 
or to laps charged with loose abrasive. Honing is 
where the abrasive is in the form of a slab or stone, 


ets 
— 


The number of apprentices a shop should have 
depends on the kind of work, and particularly on who 
instructs the boys. The number must be limited if the 
foreman has to do the teaching and be responsible for- 
production as well. 








i, 
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One well known machine-building shop, having a spe- 
cial instr-\ctor, has apprentices numbering up to 13 per 
cent of the men on direct production work. This ratio 
is higher than in most shops but works well in the shop 


referred to. 
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Manufacturing Tools to Make 
Safety Razor Blades 


By ELLSworTH SHELDON 


New England Editor, American Machinist 


A case where toolmaking is a manufacturing job—All 
parts must be strictly interchangeable—Limit of tolerance 


is 0.0001 inch—Tools must 


PREVIOUS article under the title “Making Two- 

A tt ones Million Blanks Every Day,” de- 
scribed the tools and methods employed to pro- 

duce this immense number of blades in the Boston plant 
of the Gillette Safety Razor Co. The present article 
deals with the methods by which the actual cutting tools 
and other perishable parts are made up in lots of fifty 
or more and are kept in stock so that the sub-presses 
with which the blanking operation is performed may 
be serviced promptly and without delay to production. 
The first two sub-presses were made in the toolroom 
of the E. W. Bliss Co., the designers of the tools and 
method, by the usual means employed in making tools 
of a more than ordinary 


go together without fitting 


design of the tools was the provision for repro- 
duction of dies, punches, strippers and other parts sub- 
ject to much wear, by means of jigs and fixtures that 
in effect took the job out of the toolmaking class and 
made of it a manufacturing proposition. A _ special 
department of the Gillette toolroom is detailed for this 
work alone, and here are to be found at all times sev- 
eral of the sub-presses in process of regrinding or 
replacement of the tools. 

The job of regrinding involves the partial disas- 
sembling of the sub-press, the plunger being taken out 
and the housing removed from the base. The dies 
remain attached to the plunger, which is inverted on 
the magnetic chuck of a 





degree of accuracy, but 
because of the enormous 
output expected from them, 
rendering frequent re- 
grinding and replacement 
of parts necessary, it was 
apparent that some extra- 
ordinary system of upkeep 
must be evolved in order to 
make possible the reduc- 
tion of the maintenance 
cost to a reasonable figure. 
Included, therefore, in the 














The first article. The second 


ae 


surface grinding machine. 
At the same time the 
punches, which remain with 
the base of the sub-press, 
are being ground on an 
adjoining machine handled 
by the same operator. The 
average number of times 
that the punches and dies 
can be reground before 
having to replace them is 
sixty, and since the average 
production per grind is 
400,000 blanks, about 
twenty-four million may be 











will appear in an early issue. 


Fig. 1—Separate tools before the final grinding 
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Fig. 2—Sequence of operations in making the punches 
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expected from one set. As a matter of fact this figure 
is often exceeded. Completing its quota of twenty-four 
million or more blanks, the sub-press shows no appre- 
ciable signs of deterioration. Having made a few minor 
adjustments upon it, and with new dies and punches 
in place, it is ready for a repetition of the performance 
after a stay of but a few hours in the toolroom. 

The record run to date is 1,096,000 blanks at one 
grinding. While the notes for this article were being 
made, a sub-press came up from the press room with a 
run of over 700,000 pieces to its credit—almost double 
the accepted average. 

The principal parts to need replacement are the blank- 
ing punches (which are also the piercing dies), the 
blanking dies, the shedders and the piercing punches. 
A regular routine of manufacture has been established, 
operation sheets gotten out, and special jigs and fix- 
tures provided to carry on each operation in making 
new tools. 

In Fig. 1, at A, is shown one of the blanking dies. 
At B is a shedder, and at C a combined blanking punch 
and piercing die. At the upper left a shedder is shown 
within the die, in the position it occupies when in serv- 
ice. At D is a plug gage used by the toolmaker in 
lapping the die to size after it has been hardened. This 
plug is made like a limit gage, in that one end is 0.001 
in. smaller than the other over both dimensions, though 
it is in no sense a limit gage, since both ends must 
pass clear through the die. The small end may rather 
be considered as a pilot to be inserted in the die, and 
where the larger end does not follow it the die must be 
lapped. 

In making the punch C, the blank is cut with a cold 
saw from a 23-in. round bar of steel. It is then gripped 
in a four-jawed chuck in a bench lathe to turn back 
the diameter of the body as measured over the rounded 
ends of the cutting portion, leaving a flange where the 
jaws of the chuck grip the piece. Then turning it end 
for end and gripping it by the newly turned diameter 
in a special ring-chuck, the flange is reduced to the 
specified diameter and thickness by turning and facing. 

When this method of production was first put in prac- 
tice it was the intention to leave a small boss, or 
shoulder, projecting in. from the body, and of a 
diameter equal to the distance across the flats to be left 
by the milling cutters in a later operation, to which 
operation it was to serve as a guide to center the cut- 

















Fig. 3—Jig to drill holes in punches 
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Fig. 4—Unfinished dies and punches 


ters. This was found to be unnecessary, however, and 
the milling cut is now centered without its aid. The 
second and third stages on the operation sheet, Fig. 2, 
show this boss. 

Jigs are provided for the milling operations in which 
a string of blanks are held by the flanges, and a pair 
of straddle mills slab off the sides of the punches as 
shown in stage 4 of the operation sheet. 

Jigs are also provided for the drilling operations. 
The jig shown, open and closed, in Fig. 3, locates all 
of the eleven holes in the punch at one setting. The 
punch is held on the underside of the leaf as shown at 
the right, being located thereon by a shallow counter- 
bore to which the flange of the punch is fitted. Small 
clamps secure it in place. The box-jig is accurately 
square in all planes, so that when the leaf is closed 
and latched, all holes may be drilled without further 
attention to the setting. 

The piercing dies are made as separate bushings and 
are set into the three counterbored holes to be seen in 
the face of the blanking punch C, in Fig. 4. The two 
small cross-holes to be seen on the side of the same 
punch, are for the purpose of receiving key-pins, or 
dowels, that intersect the holes in which the bushings 
are seated, and prevent the bushings from turning 
or being pulled out. The cross-holes, being drilled in 
the jig before the counterboring operation, go through 
solid metal. When the larger holes are counterbored, 
all three of them will intersect the small holes, the 
middle one intersecting both. 

As may be seen in Fig. 3, the three holes that are 
to receive the die bushings are drilled from the bottom 
—the flange end—of the punch, the small drill passing 
all the way through. After the piece has been taken 
out of the jig these three holes are counterbored from 
the face of the punch, at which time the counterbore 
cuts into the cross-holes. Of the six remaining holes 
located by the cover of the jig, four are for the screws 
that hold the punch in the sub-press, and two, the mid- 
dle one of each group of three, are for the dowels by 
which its final location in the sub-press is determined. 
The screw holes, to let in the heads of the screws, are 
counterbored in a subsequent operation. 

The three holes to receive the bushings that are the 
piercing dies, are first opened up by means of an ordi- 
nary counterbore, and the punch is then mounted on a 
special faceplate in a bench lathe, where the holes are 
bored to size—less grinding allowance—as well as to 
accurate depth. 
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The dowel-pin holes, which were drilled to + in. in 
the jig, are now opened out to * in. and are counter- 
sunk slightly at both ends, after which the punch is 
hardened. The quenching tank has two parallel hori- 
zontal rods running lengthwise just above the surface 
of the water. These rods are so placed that the flange 
of an inverted punch will rest upon them while the 
milled central portion hangs between. The punches are 
heated in a muffle furnace and quenched by placing 
them upon these rods with about & in. of their length 
hanging in lukewarm water. This treatment allows the 
flange to cool slewly, and though it by no means re- 
mains soft enough to be worked readily, it is not as hard 
as it would be if wholly immersed at hardening tem- 
perature. 

Plugs of soft steel are now driven into the dowel 
holes in the flange of the punch and are secured therein 
by upsetting them in the countersinks previously men- 
tioned. The reason for making the holes too large in 
the first place and then plugging them up is so that 
they can be relocated after the hardening operation, 
thus avoiding all chance of error due to a possible dis- 
tortion in the hardening process. 

These dowel holes are the real points of departure in 
many of the grinding operations which follow in the 
making of the punch, as well as the means by which the 
exact location of the punch in the sub-press is deter- 
mined, and, since the positions of the dowels already in 
the sub-presses cannot be altered, it is necessary that 
the holes in the punch flange be located after harden- 
ing. To drill new holes in the soft plugs, the punch is 
held in a jig that locates it from one flat side and one 
rounded end of the cutting contour. 

Making the bushings which are the piercing dies is 
quite a manufacturing job in itself. Since there are 
three of them in each punch and three in each shedder, 
a lot of fifty tools will require 300 bushings. The 
hole in the center bushing is round, and in the other 
two it is an oblong with flat sides and rounded ends, 
very much the same shape as the punch itself, propor- 
tionately reduced in size. 

Preliminary operations on the bushings are very ordi- 
nary. They are made from drill rod on a hand screw 
machine. A hole as large in diameter as the conditions 
will permit is drilled in the rod, the body turned to the 
grinding size and the bushing cut off to length. The 
next operation is that of broaching the oblong hole. 

The device shown in Fig. 5 was built for the job out 














Fig. 5—A home-made broaching machine 
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of whatever material came to hand. Though it is crude 
in appearance, the work performed by it is one of the 
most difficult and exacting jobs of the whole sequence. 
The device consists of a plate to hold the bushing, and 
a screw-operated crosshead to pull the broach. 

The original intention was to turn the screw by hand, 
but the job of pulling six broaches through 300 or more 
bushings in one lot became too tedious to be tolerated, 
so a grooved pulley was attached to the handwheel and 
a small electric motor was mounted beneath the bench 
to supply power. The crosshead is returned after pull- 
ing the broach through, by throwing the round belt off 
of the pulley and spinning the wheel by hand. 

The holes must be smooth and accurately to size over 
their whole length, since the slightest scratch or imper- 
fection at any point of the inner surface will sooner or 
later be brought to the cutting edge of the die by re- 
peated grindings and the effective life of the whole set 
of tools will be materially lessened. 

The bushings are hardened for about § in. of their 
length. The holes are then lapped with a soft metal 
lap, charged with a special lapping compound. As the 
holes of the two outer bushings are not round, the lap- 
ping can be done only by a reciprocating motion of the 
lap. Fortunately there is little trouble experienced from 
distortion in hardening, and the lapping is required to 
do little more than to remove the discoloration caused 
by the heat of the furnace. The center bushings have 
round holes and are lapped in the usual manner. 

Each bushing is slipped over an arbor made to fit the 
shape of the hole and is ground to size on a cylindrical 
grinding machine. A limit of error of but 0.0001 in. 
plus or minus is allowed. The finished bushings go 
into stock, from whence they are drawn as needed. 





Creating Good Will for the Inspector 


By LEON J. LICHTENSTEIN 


N PRACTICALLY all industries, the inspector is the 

natural opponent of the production department. It is 
he who is always upsetting their schedules by his rejec- 
tions, however necessary. At best, the production 
department looks upon him merely as a necessary evil. 

But, in a large manufacturing plant which manu- 
factures, repairs and overhauls airplanes, which are 
most exacting products, he has actually been made the 
ally of the production department. This has been 
brought about by having him make a definite recom- 
mendation for every part, not passed in the inspection, 
of a plane for overhaul or repair. This recommendation, 
while it may be “scrap and replace” is more generally 
“repair by ” As the inspector has originally been 
recruited to inspection duties from the mechanical force, 
it means that he is offering the engineer for approval 
a practical, shop-wise recommendation for making re- 
pairs. The consequence is that his recommendation is 
usually approved by the engineer, except in rare in- 
stances of policy in which the engineer is better in- 
formed, so the production department has a practical 
detailed recommendation to work to, made from a shop- 
man’s viewpoint, rather than an abstract, technical 
recommendation which would probably result if it were 
left entirely up to the engineer. 

The good will created by this procedure overcomes 
the antagonism between the production department and 
the inspector and the production department looks with 
more tolerance and understanding upon rejections. 
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Will Standard T-Slots Help Production? 


The following narrative is a “case” presentation of the topic. 
It has been written to involve some of the questions that arise 
in the average shop, For guidance in preparing discussion 
the questions at the foot of the page have been prepared 


*y , 7HAT’S all this talk about standard- 
ized T-slots, Al? Doesn’t sound so 
very important to me. How is it 

going to help production, anyway ?” 

“Well, I think it is, Ed, even if it doesn’t 
seem so. In a job shop it might not make 
much difference. But where you have fix- 
tures that fit on a milling machine table, 
it’s mighty handy to be able to transfer 
them to other machines at times. As it is, 
we can’t do it without a lot of special tongues 
or shims.” 

“But how does that affect a new machine?” 

“Just this way: We’ve got more A & B 
machines than anything else, so more of our 
fixtures can be used on them. Consequently, 
Williams would be much more apt to buy 
more A & B machines than any others. Any 
other machine would have to be a lot better 
in other ways to get a look-in on a new order.” 


“But will the makers of machines pay any 
attention to the new standard, Al? Seems to 
me that there’s nothing in it for them in a 
sales way.” 

“Depends on the buyers, Ed. I heard 
Williams say the other day he would insist 
on them in any new machines he bought. 
He’s going to have our T-slots made over as 
he gets a chance. It so happens that ours 
are narrower than the new standard, so he 
can do it. Then he’ll have standard tongues 
made for all fixtures and we’ll be all set for 
any make of machine that conforms to the 
standard, planers and grinders as well as 
milling machines.” 

“Gosh, that means all around standardiza- 
tion of slots; Al! I’m all for it, then. Let’s 
hope they get busy and standardize other 
machine tool parts. I don’t see why it can’t 
be done.” 


Do odd-sized T-slots cause difficulties in your shop as they did in Al's? 
Did Al over-emphasize their advantages? 


What other standards would help? 


All foremen are urged to discuss these questions. Acceptable letters 
will be paid for. The discussion is not limited to foremen, of course 
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Discussion of Earlier Topics 


Taking Care of the Old Men 


FEW evenings ago at a place of amusement I heard 

someone call “Hello Terry.” Looking around I 
found the speaker to be a member of the orchestra, who 
when last we met, was a successful machine shop fore- 
man with plenty of enthusiasm. 

After the performance we had a chat about old 
times. I knew that in bygone days this friend was an 
amateur musician, but why the “come-down” to a bands- 
man? Well here is his story. Over thirty years inside 
a machine shop, more than twenty of them as a fore- 
man, and then during a depression in trade, his firm 
put him on the street at short notice. He then hunted 
for a job, but no one wants a 


Wouldn’t this experience prove more valuable in the 
shop where the man has worked for a long term of 
years, where it is peculiarly applicable to that shop’ 
Foresighted executives in other plants capitalize the 
knowledge the veteran possesses; it seems short-sighted- 
ness to relinquish the old-timer simply because he has 
gone back in speed. —FRANK V. FAULHABER. 


HAVE been the “old man” for quite a number of 

men, often much older than myself, and am not 40 
yet. But I hope the days of Doctor Osler’s ideas, which 
he himself refuted by his long and active life, may be 
gone forever. I believe most executives have been 
realizing for a long time that 
there is room for the different 





man over fifty unless there is f — —_—_—— 
a war, so his hobby became a_i} 
profession. This man’s story 
is typical, but few have a 


THE -NEXT*:+TOPIC 


types of men and also for the 
various periods in a man’s 
life. I think old men can be 





stand-by accomplishment of 
this sort, and something must 
be wrong when such things 
are possible. In the machine | 
shops of today level-headed 
men with brains should be in 
greater demand than ever be- 
fore, not excepting the war 
which only proved their value, 
and one cannot help wonder- 
ing whether the casting off of 
these men as derelicts is not 
the cause of some of the 
troubles and difficulties at the Sa aaeaaaananGaa 





shop case— 





Arguing With the “Big Boss”’ 
QUESTIONS 
Where Ed tells of a railroad repair 


Should the foreman argue with the 
“Big Boss” as to methods? 

Does it pay to plane one piece at a 
time on a big planer? 


used to advantage in many 
shops, if care is taken not to 
let them interfere where great 
speed or many new ideas have 
4 to be taken into account. It 
is probably better to have a 
middle aged man as foreman, 
as he will do much better with 
the peculiarities of the older 
men. Generally it would be 
better not to segregate the 
“old boys,” but to distribute 
them through such depart- 
ments and in such capacities 











present time. Foremen who 
receive a salary that allows of a surplus to lay by are 
few and far between. Many are working for a little 
over the ordinary workman’s pay, and in some cases 
where piecework is in vogue, the foreman is called upon 
to set up a man’s machine and then leave him to draw 
a larger pay than his own. The sooner we decide that 
the man past fifty with years of experience is not a 
derelict, and that all men capable of being foremen are 
worth paying for, the better for industry. 

—F, P. Terry, Jreland. 


HERE is always a place within the plant for the 

old-timer who seems to have outlived his usefulness. 
Don’t forget that the old-timer represents experience. 
He may be slow, but the newcomer has not the knowl- 
edge that the old-timer has. The old-timer, for instance, 
could play an important part in instructing new help 
and apprentices, or doing odd bits of the important 
jobs that require more time and more experience. Often 
a new man, who has replaced a so-called “has-been,” is 
found wanting when a knotty shop problem comes up. 
It would have proved “pie” for the older man if he were 
around to advise. 

The old-timer, too, could act sometimes as assistant 
to the foreman. He would prove a handy addition to 
the executive force in many shops. By reason of his 
long experience he could solve problems that would make 
the department foreman’s responsibilities lighter. 


as will be of benefit. The 
whole question is, in the end: Put yourself in their 
place and imagine how you would wish to be treated 
as a self-respecting man who is willing to work, and who 
will ask no favors. When I remember how one old 
mechanic, 68 years old, took us apprentice boys under 
his wing, taught us all the fundamentals of filing, scrap- 
ing, forging, hardening, and machining, with many good 
stories out of his long life, never allowing any foul 
language or filthy stories, I feel compelled to say a good 
word for the old man, —H. J. GUSTAV Kopscu. 


UCH as I admire the big heartedness of Williams 

and the sincerity of his motives, I would hesitate 
to endorse them, because the men as a whole could 
hardly be expected to have the same broad viewpoint. 
They would tend to look upon it as favoritism, and 
losing sight of the age of the men, would resent their 
being released from the drive of high-speed production. 
They would be tempted to feel that if they slowed up 
they would be fired, while these men who stood in 
merely got a new soft berth. Then, too, I doubt if the 
average shop would have the opportunities for finding 
these special jobs. —A. D. KLIGMAN. 


HE bugbear that faces most workmen is the time 
when they are no longer needed around the shop. 
With the thought before them that they will be let go 
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when they become old regardless of how long they work 
for the firm, they become dissatisfied with their jobs and 
are knockers instead of boosters for the firm. 

Williams’ plan would work well in the average shop, 
and the fact that the men know they will be treated 
right when they become old is going to make them con- 
tented. A man who has been a good mechanic all his 
life is generally proud of the fact, and will not take 
kindly to a job as a sweeper or watchman. Williams 
is also going to get the value of years of experience 
when he puts these men to work on salvage, because 
their mechanical knowledge will be a great help in 
determining whether a piece of work can be salvaged or 
must be scrapped. —THOMAS M. Gary, Foreman. 


O PUT a man, who in his younger days was a good 
mechanic, on such an inferior job as sweeping, 
would be like telling him that his day was over. The 
high-production methods of today demand complete con- 
centration on the job in hand, and this is where the 
old man loses ground. The hustle and bustle makes him 
nervous and flustered when he finds that he cannot keep 
pace with his fellow workmen. If kept in the production 
shop, his general slowing down may cause a lot of 
trouble. On a job that is line machined and in which 
the old man has his part, it would give the younger 
men an excuse for slacking also. What could be more 
disconcerting to the old man that to know that he is 
the cause of delayed production? Let us put all the old 
men in a shop together and let them do such things as 
brazing, rectification, and odd jobs which cannot be done 
in the production shop, and see what happens. When 
the old man has rid himself of the haunting fear that 
he is of no more use, he settles down with the other 
old ’uns with an added zest. Good work will still be 
turned out for the firm, and even if they do no more 
than earn their wages surely it is better for the firm 
than pensioning them, and better for the men to be 
doing something useful. This sort of thing may also 
be looked upon as a reward for past service, and there 
can be no question of favoritism, since the chance comes 
to every one of the workmen who have the interests 
of the firm at heart. In my opinion, Williams has 

solved the problem admirably. 
—G, E. NEWBERRY, England. 


MONG the workmen a pension is likely to be regarded 

as a sort of parental care, and I believe that the 

pension plan is not the best generally. An educational 

plan along the lines of thrift lends itself to the use of 

a small, as well as a large organization, and I believe 

is one of the best ways to help men provide for their 
future needs. 

Such a plan can be carried out by the distribution 
of literature, shop meetings, personal interviews, and 
help on the part of the employers to care for their 
employees’ savings, make investments, and finance mat- 
ters that circumstances make necessary to be done on 
the installment plan. 

While we sometimes hear the expression from men, 
that they are regarded as so many machines, and are 
disposed of promptly when their usefulness begins to 
wane, my observations leads me to believe, that em- 
ployers generally keep their men far beyond the crest 
of their production period, and usually consider care- 


fully before making any change that could be considered 
as a letting down process. 

However, the time does come in the career of many 
when their earning power even under the most favorable 
conditions is reduced. In such instances the man should 
not feel that he has a claim on his employer for a pen- 
sion, but should remain in whatever capacity it may be 
necessary for him to work to be profitable to both the 
employer and himself. —JOHN MARK May. 


How Do Mutual Aid Societies Help ? 
EDUCTIONS from my experiences for two years 
as president of a mutual aid organization may be 

ef interest. First, the benefits should be liberal. We 
paid $12 a week for the full period of disability for 
accidents. The same amount was paid for sickness, ex- 
cept for the first week, for which nothing was paid. 
The benefits were limited to 13 weeks. Accident benefits 
were paid regardless of whether incurred at work or 
not; one maximum benefit was for a broken leg, the 
result of an accident in a football game. It was a pro- 
fessional game and the member was paid for playing. 
Another allowed claim was from an accident to a mem- 
ber driving a coal team during a temporary lay-off. 
It might be considered that we had gone far afield in 
our benefits, but we built up confidence, although some 
abuse of this liberality was to be expected. 

The cost of the benefits was approximately $1 a 
month,. per member, over the two years under observa- 
tion. This was not raised entirely from dues, some of 
the receipts were profits from the sale of tobacco and 
candy to the men. The company, during the two years, 
donated about $6 per member. Dues were reduced from 
50 cents a month to 25 cents. Reserve was increased 
from $3 to over $10 per member. A good reserve is 
from 2 to 3 weeks benefit per member. We did not 
invest the reserve, but kept it as a balance for the 
checking account. —GEORGE E. HopcEs. 


HE mutual aid society is an excellent solution of 

the sickness problem, if most of the men will join 
it. But, it has been my experience that the men who 
need it most are the ones who don’t join before they 
need aid. Then, too, their resistance to admitting fhat 
they need this aid, unlogical as it is, is a serious obstacle 
to overcome. 

I favor a mutual savings fund as a preferred solution. 
This gives them an opportunity to save money, which 
they can draw out in an emergency, and also a bor- 
rowing capacity if the need be sufficiently great. It 
will appeal to many men as a means of saving, at the 
same time giving them emergency protection. Another 
solution is to give a reputable insurance representative 
an opportunity to address the men annually, and canvass 
them for health insurance. This puts it on a strictly 
commercial basis, and takes up less of the company’s 
time than a mutual society. —E. L. FAIRALL. 


ASSISTED in the organization of a successful relief 

association in a good sized factory. The society was 
formed to do away with the very unsatisfactory collec- 
tion or donation which was taken up for a fellow work- 
man who had the misfortune to be taken sick. We found 
that it was not always the hardest working, most de- 
serving man who got the collection, but generally some 
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fellow who did not try to prepare for the proverbial 
rainy day, and whose family was therefore in want as 
soon as his wages stopped. By forming the relief soci- 
ety we at once overcame this condition, and no more 
collections were allowed to be taken up. It was vol- 
untary with the men to belong or not, and of course 
only those joining and paying dues participated in the 
relief. 

The company acted as treasurer and deducted the 
dues from the men’s wages, but all other officers were 
elected by the men, and all benefits were ordered paid 
by the trustees on presentation of a doctor’s certificate 
to the effect that a member was unable to follow his 
regular work. 

By running the society on a strictly business basis, 
and having the active co-operation of the company, we 
were able to get on a sound financial footing, and by 
having an annual picnic we were able to keep the dues 
at a nominal sum, and build up a good reserve fund. 
All in all, we found the relief association a very happy 


and valuable solution to a perplexing question. 
—JAMES MARSHALL. 


Which Kind of Man Is More Valuable? 


ITHOUT question, the “nosey” man is the more 
valuable. Naturally, a happy medium between the 
two would be the most valuable, and probably the so- 
called “nosey” fellow could be tuned down so that he’ll 
forget petty things. In putting the O.K. on him it is 
done with the understanding that he does plenty of 
work. If the fast worker who doesn’t seem to give a 
rap does a good deal more work he may be considered 
better, because it pays to make a mistake occasionally 
and get things done, rather than to be so all-fired care- 
ful that the day will be worried away over possible mis- 
takes so that there will be no time left to work. 
—J. C. P. Bove. 


HE man who runs to the foreman would undoubt- 

edly be expensive because he lacks confidence in 
himself, a condition some foremen enjoy. Yet, a man 
who considers all conditions in regard to his work is 
the only man when he possesses confidence along with 
the skill. 

Many foremen are responsible for the first condition, 
since they make a man use their methods, which may be 
wrong, rather than allow him to work to his own ideas. 
Each man should be employed in the capacity in which 
his ability is best suited. Also if he be a man of in- 
itiative and skill those qualities should be used to the 
advantage of his employer, rather than be destroyed by 
his foreman through fear of losing his authority. 

—JACK HILTON. 


APPRECIATE a man who asks questions if they are 

of the sensible kind. It often grates on the nerves 
if I am busy on other things, but I feel if a man is 
interested enough in his work to notice these things he 
makes the most thorough mechanic, and does the best 
job. It gives a confidence in him which repays in the 
end. When he has finished a job I generally do not 
have to worry whether it is done right or not, and I do 
not have to watch his work closely, as it generally will 
stand inspection. 

On the other hand, I do not encourage 4 man to ask 


questions that as a mechanic he should know. A man 
like that is a hindrance instead of an assistance. If you 
spend your time answering this kind of question you 
have no time left for other things. I sometimes think 
it is used as an alibi to get a rest, as the man will stand 
by idly with his machine stopped until you get a chance 
to get around to him. 

—J. HOwArRD STUDHOLME, Master Mechanic. 


Who Should Do the Discharging? 


S A rule an employee is hired because he is thought 

to possess qualifications to fill a certain job under 

a certain foreman. If he fails on that job, do not 

judge too quickly. It may not be the man, it may be 

the wrong job or the wrong foreman. Under anotner 

man and on a different job, this employee might excel 
all others. 

The employment manager should be able to judge 
human nature, whereas the duty of a foreman is to 
produce, and therefore he may be lacking in the study 
of men. A foreman, when discouraged or in a temper, 
may judge a man wrongly and discharge him without 
just cause, whereas the employment manager will check 
such unfairness. The company has invested a certain 
amount of money in the employee which it cannot afford 
to lose, and it is to the advantage of both to find the 
job for which the man is fitted. He should be placed 
elsewhere until he does fit. —A. R. CONE. 


Who Should Go to the Storeroom? 


HE simplest way to save the time of high pricee 

men now used in trips to the storeroom is to use 
helpers or messengers for tnis service. I believe the 
helper to be the better solution, as you can keep him 
profitably employed between trips, at the same time 
holding out to him the incentive of an ultimate mechan- 
ic’s rating. Where an apprentice is available it should 
be part of his regular duty to go to the storerooms, for 
in addition to saving the workmen’s time, he can, if he 
is observant, learn a lot by associating the tools with 
the job. —HAarry A. GOSLAR. 


Is the Repetitive Operation to be Avoided? 


UST as in advertising, “repetition means reputation,” 

so also in industry repetition means an excellent 
wage for many a poor chap who couldn’t possibly earn 
a living on his skill and adaptability if thrown on them 
as his only resources. I have only shifted men from 
job to job to keep them from getting into what to me 
seems to be a rut after I have carefully studied their 
personality, and learned of their previous experiences 
through first earning their confidence. In this way I 
have seldom guessed wrong, and my shifts have been 
generally successful. I don’t believe the repetitive 
workman is often injured at his work, because his work 
becomes a sort of second nature to him. If something 
goes wrong, it will be signalled to him by a change in 
the “song of the machine,” that you or I in passing 
would not notice. So let him dream, for happiness is an 


unfathomable thing, and perhaps he has captured it. 
—Davip J. RODGER. 
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Ideas from Practical Men 








The department, “Ideas from Practical Men,” is de- 
voted to the exchange of information on methods useful 
to the machinery industries. Its scope includes all divi- 
sions of the metal-working industry, from drafting 


room to shipping platform. Descriptions of methods 
or devices that have proved their value are carefully 
considered, and those published are paid for. The rates 
are from five dollars upward, according to their merit 





ee 


A Combined Tap and Drill 


By HERBERT M. DARLING 


Some time ago we had to machine a quantity of brass 
castings like that shown in Fig. 1. The operations in- 
cluded drilling and tapping. The only machine we had 
on which to do these latter operations, was a two-spindle 
sensitive drill. To drill and tap the No. 10-32 and the 
}-24 holes meant two operations for each hole. To speed 





4-24 USF, ke? 
ioe acetacaial | § |_y Root diam 
[ i TU > of thread 
7 


Pattern to 











have spot a ae . 

for a = ' Tap No. /0-32- 

of hole~.___ | _ a: ee 2 holes, 

— oo 
' Gow. — . -~—-L- — Be oe n 





























Fig. 1—Castings to be drilled and tapped. Fig. 2— 
Combined drill and tap 


up the work, I ground drill points on the taps, as shown 
in Fig. 2. The combined drills and taps were used in 
friction-driven tapping attachments running at 1,050 
r.p.m., and a boy was able to turn out 215 pieces (645 
holes drilled and tapped) per hour. 

Since then we have used similar taps of different 
sizes on light aluminum castings and they worked 
very well. 





Thread Measuring Attachment for the 
Micrometer—Discussion 


By ARTHUR SILVESTER 


The micrometer attachment described by Joseph E. 
Abbazia in an article under the title given above, and 
published on page 877, Vol. 65, of the American Ma- 
chinist, may be inaccurate if made by his method. 

It would be hard to tell whether or not the hole and 
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Second Operation 
Method of making the attachment 





the point were concentric. Even if they were out only 
0.001 in., the cone would not bear equally on both sides 
of the thread. 

If I were to make such an attachment, I would finish 
the hole first and then turn as much of the cone as 
possible before cutting the anvil from the rod. I would 
then hold a piece of stock in the chuck and turn the end 
to a tight fit in the hole in the anvil, being careful to 
square the shoulder. Using this piece as an arbor, the 
anvil could be tapped on it and the remaining part of 
the cone finished. The sketch shows the method. 

But why make such devices when thread micrometers 
that will last a lifetime can be bought reasonably? 


en, 
> 





A Rotating Gas Furnace 
By JACK WILLIAMS 


The rotating gas furnace here shown is in the forge 
shop of the Morse Twist Drill & Machine Co., where 
it is used to heat drill blanks that are to be upset on 
one end to form the tapered square shanks of “bit- 
stock” drills. 

The burner is in the center, fed with gas and air 
through the pipe that may be seen at the top, and 

















A rotating gas furnace 


does not rotate. It is arranged to diffuse its heat 
radially in every direction by means of suitable baffle 
plates of fire brick. The turret, which includes the 
hood, apron and large annular gear, is driven through 
a gear train, the first member of which is provided with 
a speed regulating device by which the operator can 
govern the rate of rotation to suit the speed at which 
he is working. 

A blank is placed in each of the radial holes in the 
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hood, and after the turret has made one complete turn 
the operator takes out a heated blank and replaces it 
with a cold one as each hole passes his working position. 

After regulating the speed of the turret to correspond 
with his own working cycle the operator pays no more 
attention to it; there is always a heated blank in the 
most convenient position ready for him to pick it up 
with his tongs. 





Changing the Cutting Quality of 
Abrasive Wheels 


By HENRY SIMON 


That different truing devices produce different results 
in the action of an abrasive wheel is well known. It 
is less generally realized, however, that the cutting 
quality of a formed wheel that is already shaped can 
be varied readily without disturbing its contour. 

. By holding an oilstone lightly against a wheel while 
thedatter is running, the wheel can be dulled to cut more 


slowly and to produce a finer finish. By rubbing the . 


contour of a wheel with a piece of a broken wheel while 
turning it slowly by hand the cutting qualities are 
improved and the wheel is given a new lease of life. 
It should be noted that this effect is not obtained so 
satisfactorily by rubbing in this manner while the whee! 
is running; the improvement is not nearly so pronounced 
and the contour of the wheel is more apt to be changed. 

This method of sharpening the wheel while not run- 
ning is of particular value where it would be difficult 
or inconvenient to reshape the contour. When grinding 
a hardened form tool of high-speed steel in a lathe, for 
instance, the wheel is apt to get dull quickly, especially 
when the slightly pitted outer layer of stock is being 
removed from the tool. Frequent reshaping of the wheel 
would take too much time, but by going over it lightly 
with the broken piece, it may be brought very nearly to 
its former efficiency in a few seconds, and without 
disturbing the set-up. 





A Quick-Acting Drill Jig 
By ATOL MAKER 


Ordinarily the leaf of a box jig must be locked by 
means of a swinging screw and a nut, or by some sort 
of eccentric locking device, the operation of which con- 
sumes time. 

When operating the jig showh in the sketch, the lid, 
or leaf, is automatically locked when it is snapped shut 
and is released again by merely pushing the locking 






































A jig with self-locking leaf 
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spring A away from the leaf with the thumb of one 
hand while the leaf is raised with the other. 

When the leaf is closed, the three brass plungers B 
pass through it and bear upon the pieces to be drilled. 
A flat spring presses against the tops of each of these 
plungers, pressing them down upon the work. The 
spring-actuated plungers serve the double purpose of 
holding down the work and at the same time tend to 
push the leaf of the jig upward and against the shoulder 
on the locking spring A. 

The pieces drilled in this jig were bakelite end-plates 
for variable condensers and they were not all alike in 
size, therefore the knurled screws C were used to secure 
them against side motion while being drilled. 

It will be noticed that one end plate is held down by 
but one plunger while the other end plate is held down 
by two plungers. This difference is caused by the fact 
that the positions of the holes are different in one side 
of the jig than in the other. Where two plungers were 
used, the springs actuating them were not so heavy as 
the spring for the single plunger. 


———_—_—< 
Trucks for Moving Machines 
By D. C. WRIGHT 


Although the device shown in the sketch is one of 
the handiest pieces of equipment that I know of for 
moving machinery, I have never seen it illustrated or 
described. 

The device consists of a triangular, troughed-out piece 
of heavy sheet steel, mounted on three ball-bearing 
swivel casters, the under part of the trough section be- 
ing an inch or less above the floor level. It can be made 
by cutting and 
bending pieces 
of steel to the 
proper shape and 
welding them to- 
gether. Instead 
of having to pry 
and “bully” a 
heavy machine, 
or case, along 
the floor on roll- 
ers the corners 
are raised, one 
at a time, placing 
one of the trucks mr = 
under each cor- 
ner. With the 
corners, or legs, 
of the machine resting on the trucks, it is an easy 
matter to push or drag the entire combination as a 
unit in any direction. The load is so distributed 
on the twelve casters as not to be too excessive, and 
the casters being swiveling, it is possible to definitely 
“spot” a machine with ease and accuracy, even in 
cramped quarters. 

— $e 


Holder for Filing Piston Rings 


By HERBERT F. CRAWFORD 
































One of the trucks 


Pierce-Arrow practice is to take the sharp corners 
off piston rings with a small, smooth file. And to make 
this easy to do, the fixture shown has been found very 
useful. Pressure on the treadle A pulls down the bell- 
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Holding piston ring for filing 


erank B, pushes the plunger C forward and allows the 
ring to be slipped into place. 

On releasing the treadle the spring D clamps the 
ring under the plunger head and the workman revolves 
it by means of the handles E, while holding the file 
against the edges. This operation only takes off the 
corners to a very slight degree. 

$a 


Set-Up Chart for B. & S. Automatics 
By H. C. LINCOLN 


Where parts are to be duplicated at intervals on 
automatic screw machines, much time can be saved in 
setting up if a record is kept of the original set-up and 
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Chart for setting up for duplicate work 
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is incorporated in a chart. Such a chart is shown in 
the illustration. It is made of brass so that it can not 
be injured by the oil or cutting compound. 


a 
<— 


A Square, or Clearance Gage 
By C. A. MACREADY 


When the clearance amounts to but 0.0015 in. on a die 
that is #4 in. thick, and when in addition to this small 
clearance the contour comprises many narrow slots, 
short radii, and square corners, it is very difficult so to 
place the ordinary square or clearance gage as to be sure 
of results. To overcome some of the trouble I designed 
the tool shown here. 

The tool, A, consists of a piece of flat ground stock 
} in. thick and of a length and width to suit the work 
in hand, in which is made a square or rectangular hole 
of suitable size. Projecting toward the center of the 
opening from one side of the hole is a narrow tongue, 
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A handy clearance gage for the die-maker 


in the end of which is set a small pin that is ground 
to the clearance angle desired in the die. 

As may be seen in the sketch, the tongue is necked 
from both sides by filing in a radius about + in. deep, 
so that it is a simple matter to correct the angle of the 
pin by twisting the tongue if necessary. In this way 
the gage may be adjusted to angles other than that cor- 
responding to the taper of the pin, but, of course, it 
then loses its universality and the operator must be 
careful to apply it only in the one position. 

The best way to use the tool is to lay the die face 
downward on a pair of parallels as shown at B, with 
an electric light bulb so placed between the parallels 
that its light will be thrown up through the opening in 
the die and gage but will not shine directly in the 
operator’s eyes. The tool is then placed on the back of 
the die with the tapered pin projecting into the opening 
of the latter. . 

Used in this way it enables the operator readily to 
detect any discrepancy, however slight, between the 
clearance angle of the die and the side of the tapered 
pin when the latter is moved over into contact with the 
die at any point, for the reason that if the angle of the 
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die is correct the light will be shut off at the point of 
contact, while if it is still in error the difference will be 
shown up by the band of light appearing at one end or 
other of the pin as the case may be. 

If the contour of the die contains sharp corners that 
would not allow the round pin to approach closely 
enough to make the desired comparison the pin may be 
ground to any desired angle as shown in the section at 
C, with the flat sides approaching more or less nearly 
to an apex, which would give something of the effect of 
a knife-edge square. 

The piece D serves a double purpose: to test the angle 
of the tapered pin before applying it to the die; and 
to set the filing machine to file the correct clearance 
angle on the die. 

While each pair of opposite sides are parallel in two 
planes the piece is not square; it is rhomboidal in 
shape, with its angles corresponding to the desired 
clearance angle of the die. This angular deviation ap- 
pears greatly exaggerated in the sketch. 

To test the angle of the tapered pin, its application 
is obvious. To set up the filing machine, the piece is 
laid upon the table and the table adjusted so that the 
file touches one of the angular sides evenly. If the 
file is never allowed to approach nearer than } in. to 
either end the accuracy of the piece is not impaired by 
any amount of filing that may inadvertently be done 
upon it while setting the file. 

All four sides of the piece are available for setting 
purposes, and when all have been roughened by constant 
reapplication of the file it is a very simple matter to 
regrind it to its original shape, as the untouched ends 
provide an accurate seat upon the magnetic chuck. 


or 


Safety Devices for Ladders—Discussion 
By Davip G. KALLSTROM 


’ Reading the article by H. L. Wheeler, under the title 
given above, published on page 67, Vol. 66, of the 
American Machinist, reminded me of a device I have 
used for the same purpose. Two pieces of }-in. flat 
steel, rounded 
and serrated at aoe 
one end as shown 
in the illustra- 
tion, were at- 
tached to the 
inner sides of 
the uprights of 
a 10-ft. ladder. 
This ladder has 
been in use for 
five years and 
has never given 
any indication 
of slipping, al- 
though the steel 
pieces were not 
hardened. They 
could, of course, 


be hardened, but 
if unhardened pieces are used and the serrations should 


become dull, it would be a simple matter to sharpen them 
with a saw file. In attaching the pieces to the ladder, 
care should be taken not to place any two screws in line 
with the grain of the wood. Otherwise the wood might 


split. 



































Anti-slip pieces for a ladder 
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Practical Shop Problems 











Questions of a Practical Nature will be answered 
in this column 


Tolerance on Blanking Dies 


Q. Can you decide for. us the following contention 
which arose in our plant? A blank was to be punched - 
having a width of 0.188 in., plus or minus 0.002 in., 
and this dimension was given on the drawing of the 
die. The toolmaker contended than he made the die 
to the maximum dimension on the hole, which now 
does not give us the required tolerances in the piece. 
What dimension should have been given to the tool- 
maker? 

A. The die drawing should have shown the dimen- 
sion 0.188 in. with the minus tolerance only. The 
toolmaker should then make the die, working to the 
minus tolerance, and should have sheared his punch 
into the hardened die. Any wear of the die in oper- 
ation, or any expansion of the piece after blanking, 
would then tend towards the plus tolerance. By having 
made the die to the maximum tolerance the toolmaker 
did not allow for any wear. 





Chasing Fine Threads on Brass 


Q. In chasing a fine thread on a brass shell approzi- 
mately 2 in. in diameter we are experiencing continual 
difficulty in obtaining a good clean thread without 
breaks or chatter marks. We are using a single chas- 
ing tool. The thread is } in. long. Can you suggest 
a better method? 


A. The method of chasing with a single tool should 
work satisfactorily, provided that the tool block is firm 
under the cut, and that the chasing tool has the proper 
clearance and not too much rake. You should try the 
tool without rake or with a slight negative rake. 

It is possible that you are using an unsuitable grade 
of brass for the work. The high brass ordinarily 
used as a drawing brass may give you this trouble, in 
which case it is easily corrected by changing to a 
“leaded” grade having a small percentage of lead. 
Leaded brass is a standard commercial product, and can 
be obtained from any brass company. 





Black Coloring of Brass—Discussion 
By O. KLEEB 


Referring to the question on page 344, Vol. 66, of the 
American Machinist, when just a few brass pieces are to 
be blackened, the following method can be used: 

Make a solution of nitric acid and silver. The silver 
content is determined by experimentation depending on 
whether you want the article to be jet black or just 
darkened. Various shades of gray can be obtained by 
changing the silver content. Heat the article to be 
colored, then dip it in the solution and heat again until 
the green deposit disappears. Clean with a dry cloth 
when cool and apply lacquer. 

For articles not subject to friction, this finish will 
last for years, and is less elaborate and costly than the 
one described. 
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Design of Cams 
Typical Forms Used in Machine Design 
































Radial Cam with Roller 
Follower 











Yoke Cam 








Cylindrical Cam with Swinging 
Follower 
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Radial Cam with 
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CYLINDRICAL TYPES 
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ADJUSTABLE TYPES 
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Technical Abstracts 








Generation of Cycloid Curves 


The cycloidal curve of the impeller 
lobes used in the Root-type blower is 
the trace of a point on the periphery 
of a generating circle that rolls on the 
pitch circle. It is possible to generate 
such a curve on a Fellows shaper with 
a circular cutter, but it is a slow 
process. A quicker method makes use 
of a special case of a cycloid curve, 
that of the hypocycloid the pitch 
radius of which is equal to the diam- 
eter of the generating circle. In this 
instance, the “curve” becomes a 
straight line and thus makes a cutting 
edge that can be easily constructed. 
The center distance is either the sum 
or the difference of the pitch radius 
and the cutter radius. 

In practice, where the axial length 
of the impellers is so great that a 
shaving chip from the ram action 
would be likely to tear the metal and 
spoil the finish, form milling cutters 
should be developed from templates, 
generated as described. By using a 
contour cutter grinder it is easy to 
transfer the shape from the templates 
to the cutter. The templates can be 
formed in gear shapers of the Fellows 
or Maag type or even on a milling 
machine by using index centers and a 
single-blade fly mill whose angle to the 
axis is adjustable—Paul M. Mueller, 
Mechanical Engineering, April, 1927. 





The Works of Clement Talbot, 
Ltd. 


Production of a new low-priced six- 
cylinder chassis has been started in 
this plant. All casting sand forgings 
are bought out. The work progresses 
from one end of the block of buildings 
to the other. 

Among the more modern machines 
are a large vertical high-power sur- 
face grinder for dealing with the joint 
faces of cylinder blocks and heads, and 
a Kellenberger internal grinder for 
cylinder bores. 

The method of carrying out the first 
three operations on the aluminum gear 
box on a Herbert No. 8 vertical miller 
is typical. A fixture is made to ac- 
commodate the component in three 
positions. The joint facing at the end 
is milled first. Locating from this 
face, the component is next transferred 
to the second station on the fixture 
for milling the cover faces, after which 
the third face is milled on the remain- 
ing station of the fixture. The three 
operations take place simultaneously 
at one pass of the cutter. 

In the cylinder section it is the in- 
tention to eliminate milling entirely, 
for the preliminary operations of 
finishing the top and bottom faces, 
by carrying these out on a surface 
grinder. Milling two inclined faces 
on the engine feet is accomplished by 
means of a simple swivelling base 


fixture which may be located in one of 
two positions by means of a plunger. 
The operation is performed on a duplex 
miller but each cut is taken separately. 
The machining of the cylinder bores 
is done on a six-spindle boring machine 
with a special fixture. A heavy trun- 
nion fixture which provides for drilling 
in six directions is employed for all 
the holes in the sides and ends of the 
block. 

Another multi-spindle head is used 
on an Alexander machine, which was 
previously used for cylinder boring, for 
machining the valve recesses which are 
straight sided with semi-circular ends. 

For the early operations of drilling, 
boring, and facing the large and small 
ends of connecting rods a gang of 
drilling machines is utilized, being 
operated by boy labor. A continuous 
milling fixture is then employed for 
sawing off caps. This fixture accom- 
modates twelve rods. 

Mainly orthodox methods are adopted 
for machining crankshafts, the pins 
and journals being turned from a 
solid billet. The center pair of pins are 
turned simultaneously, the remainder 
being turned singly. Special tools are 
required for producing the large 
chamfer on the outside of the end webs 
and for drilling the oil holes. For the 
latter operation the drills are fed by 
hand to avoid undue breakage owing 
to the depth of the drilling and to the 
fact that the holes break through at 
an angle. 

The spring pads on the front axle 
are machined on a double head travel- 
ling shaper. For drilling the five holes 
in the spring pad a special multi- 
spindle head and fixture are employed. 
For drilling and reaming the pivot 
bosses a Barnes chuck is used for 
changing the tools. The remaining 
operations consist in spot facing the 
bolt bosses on the under side. This is 
done without the aid of any special 
equipment, the facing tool being piloted 
in the previously drilled holes. 

There are other unusual methods, 
but the general aim is to make the best 
use of the plant available by the addi- 
tion of special equipment, rather than 
to purchase new plant.—The Automo- 
bile Engineer (England), March, 1927. 





C. & O. Profits from Simpler 
Stocks 


The aim of simplification work on 
the Chesapeake & Ohio Rwy. Co. has 
been one of progressively eliminating 
from the stock carried, all obsolete, 
inactive and unnecessary material. 

The effect with which this work has 
been conducted is indicated by the fact 
that 6,581 items were eliminated from 
stock in 1926, among which were 469 
sizes of bolts, nuts and rivets; 227 
sizes of springs, ferrules, tubing and 
brass bars; 251 sizes of boiler, firebox 


and tank steel; 183 sizes of steel bars 
and shapes; 760 patterns for brass 
castings; 122 lubricator parts; 169 
coach trimmings; 2,076 iron and steel 
castings; 1,289 car parts, 149 items of 
lumber; 179 items of stationery; and 
707 miscellaneous items. 

In the six years of supply improve- 
ment, the varieties of material carried 
have been reduced by 22,000 items.— 
Railway Age, March 19, 1927. 





Methods of Storing and Handling 
Oil and Grease Lubricants 


There are three main reasons for 
providing special equipment for the 
storage of lubricating oils—namely, 
prevention of loss and waste, fire 
hazard, and provision for measuring 
as issued on requisition. Although fire 
hazard and loss from seepage are not 
so great now, with the use of steel 
instead of wood containers, neverthe- 
less, these two factors alone are of 
sufficient importance to make the cost 
of special storage and measuring 
equipment a good investment. Lu- 
bricating oil in containers offers little 
fire hazard in itself, because it gives 
off practically no volatile or inflam- 
mable vapors until it is heated to or 
above its flash point. 

Comparatively few plant executives 
have any real appreciation of the 
amount of loss through leakage. The 
amount of oil from even a faucet that 
is dripping slowly, either because of 
a leak or because it has not been shut 
off completely, will be considerable in 
a comparatively short time. For ex- 
ample, a leak of only one drop per 
second, would amount to 14 gal. in 
24 hr. Many plants have a carefully 
worked out requisition system for 
practically all other materials issued 
from stock, but for some reason, have 
not placed the oil under anywhere near 
as careful checking system. Tank 
storage with pumps save considerable 
time because the lubricants can be 
drawn from the tanks more quickly 
than if it is necessary to wait for them 
to flow, particularly in cold weather. 
These tanks or containers are usually 
placed in multiple, or in batteries of 
a number of compartments of the most 
advantageous sizes to store the dif- 
ferent materials handled. 

Grease lubricants offer a somewhat 
different handling problem than do the 
more liquid oil lubricants. One of the 
most important things to consider in 
connection with the storage of grease 
lubricants is to see that the covers are 
kept closed on the containers so that 
grit and dust will not get into the 
lubricant and make it unfit for its 
intended purpose. Grease should be 
handled on requisition from the same 
stores and by the same routine used 
when issuing oils—Frank E. Gooding, 
Industrial Engineer, March, 1927. 
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Taking Their Own Medicine 


OME, at least, of the machine tool builders are 
4 taking their own medicine, and finding it very 
beneficial. For years they have been preaching 
the advantages of replacing obsolete and worn out 
equipment with modern machines but not all of 
them could point to their own shops as outstand- 
ing examples of the success of this policy. 

An indication of the new trend is given by a 
letter sent to the “American Machinist” just re- 
cently. The letter lists seventeen tools, all with 
individual motor drive, that have been purchased 
within the last thirty days by a progressive tool 
builder in the Middle-West. An Eastern manu- 
facturer of tools’spent considerably more than a 
quarter of a million dollars last year in replacing 
production equipment in his shop. 

The two companies in question are making 
money. Perhaps their progressive ideas on equip- 
ment policy are largely responsible. If so, the 
inference is clear that it will pay some of the ones 
who failed to make money last year to follow suit. 
At the same time their success should prove to 
equipment buyers that aetool which pays for itself 
in a year or less is a gilt-edged investment. 


The Succession to the Throne 


HERE is one thing in connection with the 
monarchy as a form of government that 
should commend itself to the head of any busi- 
ness—that arrangements are always made for a 
successor in case anything happens to the ruling 


monarch. Perhaps it would not be altogether 
wise to have a crown price for every business as 
the favored individual might be inclined to lean 
somewhat heavily upon his laurels. 

The point is that far too many industrial 
leaders have given too little attention to their 
successors. Most of them are naturally men of 
unusual vigor and they ignore the inevitable fact 
that they must slow down or take the conse- 
quences. If you question the accuracy of this 
statement just stop and count up how many 
successful business men of your acquaintance 
have suddenly dropped*dead between the ages of 
forty-five and fifty-five. They could not realize 
that details, and even plans, should be assigned 
to assistants, and they paid the penalty. 

The wisely run business enterprise will make 
sure that good men are coming along to take the 
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places of the present heads and it will not wait 
too long to give the younger men their chance. 
It is far better to make it possible for these 
younger, more ambitious men to become finan- 
cially independent at an early stage so that they 
can put all their imagination and thought into 
promoting the business instead of how to make 
ends meet in their family budgets, than it is to 
keep them back until the older men break under 
the load. 

There is also this to be considered. The older 
man is more apt to be satisfied with things as 
they are. He is conservative, because he can’t 
force himself to a prolonged struggle to put a 
new idea across, whether he realizes the reason 
or not. Keep the older heads for advice and 
guidance but letethe younger ones that are willing 
to take a chance push things through. 


Economic Limitations 
NE of the most interesting developments 
in the distribution field is the farmers’ 
co-operative organization. A number of these 
societies are functioning and they are becoming 
more successful as they discover the limits within 
which they can operate successfully. 

Some of the earlier ones came to grief because 
they undertook to eliminate the whole distribu- 
tion machine that had been built up over a long 
period. Experience proved that while some of 
the middlemen could be dispensed with, others 
were performing a service more economically 
than it could be done by the co-operative body. 
The latter group, in the long run, must continue 
to function because they are giving a real service 
and the co-operatives will achieve the maximum 
success by working with them. 

The same reasoning applies to the distribution 
of metal working equipment. Some manufac- 
turers are convinced that they can take care of 
distribution to better advantage by direct selling 
than they can through a dealer’s organization. 
Generalities are dangerous here because of dif- 
ference in product and in organizations but it 
seems to be safe to say that so long as the dealer 
¢an function more economically as a distributor 
than the manufacturer can he will continue in the 
picture. If he cannot he must fade out. 

One of the major factors in the case is the 
amount of fluctuation in the business curve. If 
the wide swings of the past are to continue, the 
group that can weather the slumps with the least 
loss will be the continuing one. If, on the other 
hand, business remains practically stable, this 
point is less important. In the past, the dealer 
organization has in general been better able to 
keep going in dull times by reason of the greater 
diversity of its merchandise. Whether this will 
always be the case remains to be seen. 
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Shop Kquipment News 








Lincoln Carbon-Arc Butt 
Welding Machine 


HE carbon-arc butt welding ma- 

chine shown is a recent develop- 
ment of the Lincoln Electric Co., 
Cleveland, Ohio. The use of the 
electric arc as a source of welding 
heat is an innovation in butt weld- 
ing, which has usually been carried 


while the weld is kept at high tem- 
perature as the piece is revolved. 
The machine illustrated is de- 
signed to weld one tube section to 
another or one tube section to a solid 
section. The maximum diameter of 
tube that can be handled on this ma- 

















Lincoln Carbon-Are Butt Welding Machine 


on with a resistance type of welder. 
It is claimed that this are butt 
welder can be applied to certain 
classes of butt welding problems that 
cannot be handled on a resistance 
welder. For instance, a plug may be 
welded into the end of a tube, or a 
round bar of small diameter may be 
welded to one of a larger diameter. 
With the arc butt welder the heat is 
applied to the joint by the carbon arc 
and the bars are revolved to dis- 
tribute the heat uniformly. End 
pressure is applied to squeeze out 
the slag and complete fusion. 

The pieces are held in several 
ways, depending upon the nature of 
the problem. In the case of welding 
a plug-shaped piece into a tube, the 
pieces are held with spring chucks. 
Where necessary, supports are pro- 
vided between the spring chucks. 
Through these chucks, heavy pres- 
sure is applied to the weld so as to 
squeeze out the slag and gas pockets, 


chine is 8 in., and the maximum 
length of piece 60 in. Tube wall 
thicknesses up to @ in. may be 
welded, and at this maximum 
capacity the welding rate is 40 ft. 
per hour. Power is supplied to the 
arc through a motor-generator set 
of 40 to 60 volts. The power input 


is about 23 kw. to each of the two 
welding heads. The motor is a 
standard induction motor and does 
not take a special power rating. 

The entire machine is built of 
welded steel, and no gray-iron cast- 
ings are used in its construction. It 
is claimed that the equipment is 
practically unbreakable and that the 
cost is lower than would be expected 
for a newly-developed machine, due 
to the use of welded steel construc- 
tion in place of castings. The ma- 
chine occupies a floor space of 4x10 
ft., and 6 ft. of head room. 


——_ 


Foster-Johnson Reamer 
Sharpener 


The Foster-Johnson Reamer Co., 
Elkhart, Ind., is marketing the hand 
reamer sharpener shown in the 
accompanying illustration. It will 
handle all straight-bladed reamers, 
having centers in the ends, that are 
not over 16 in. in length nor over 
5 in. in diameter. 

The unit consists of a bed having 
a fixed headstock and an adjustable 
tailstock. The tailstock center is 
backed by a spring, and the amount 
of pressure developed can be regu- 
lated by the means of a knob. When 
the reamer is set up in the machine, 
it is prevented from rotating by a 
spring blade that engages one of the 
reamer blades and thus furnishes a 
means of indexing. 

The reamer blade is sharpened by 
means of a hone, the handle of which 
rests on an adjustable support. In 
this way the stone can be made to 
conform to the angle of the blade. 








Be Die 


Lothstein’. 











Foster-Johnson Reamer Sharpener 
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Shop Equipment News 





Crescent “Star” Electric 


Truck 


The Crescent Truck Co., Lebanon, 
Pa., has developed a small, low- 
priced electric truck for use in con- 
gested plants with narrow passage 
ways. It has an overall width of 
80 in. and will run through a 32-in. 
doorway. It can also be used on a 
small elevator where a heavy truck 
would be out of the question. The 


moisture, oil and dirt from compressed 
air. Control valves are also listed. The 
leaflet consists of four pages and is 
well illustrated throughout. 


Band Saws. The Henry G. Thomp- 
son & Son Co., New Haven, Conn., has 
recently published a leaflet entitled 
“Band Saw Efficiency.” A table of 
recommended speeds and number of 
teeth for cutting various materials is 
given. The method of adjusting guides 
is also completely described. 


Bearing Metal. The Magnolia Metal 
Co., 75 West St., New York, N. Y., has 
published a revised edition of its bear- 














Crescent “Star” 


truck was developed for use with 
7-in. hand lift truck skids, and it has 
a capacity of approximately 3,500 Ib. 
Its weight with a 9-plate battery 
is approximately 1,525 lb., and its 
over-all length 82 inches. 

The drive of the truck is by a 24- 
volt d.c. motor through a worm and 
wormwheel reduction unit. The driv- 
ing wheels are 15x34 in., and have 
pressed-on automotive-type tires 
while the trailing wheels are 6x3 in. 
of steel. The unloaded speed is 6 
miles per hour, and the loaded is 
from 4 to 5 miles per hour. The 
truck has a turning radius of 734 ft. 
The patented lifting mechanism has 
a special foot action and it is 
claimed that a man weighing 135 Ib. 
can lift approximately 3,500 pounds, 





Trade Catalogs 











Air Cleaners. W. H. Nicholson & Co., 
12 Oregon St., Wilkes-Barre, Pa., has 
published Bulletin No. 227 in which is 
described various deviees for removing 


Electric Truck 


ing metal handbook. This publication 
contains ninety-six 4}x6-in. pages of 
practical data, suggestions and instruc- 
tions on the selection and preparation 
of bearing metal for various kinds of 
service. The book is illustrated with 
several sketches showing improved 
methods of arranging shells for bab- 
bitting, proper proportions and clear- 
ances of bearings and various arrange- 
ments of oil grooves. The publication 
is indexed. 


Cranes and Hoists. The New Jersey 
Foundry & Machine Co., Division of 
Henry B. Newhall Corp., Garwood, 
N. J., has published a large illustrated 
leaflet describing cranes and hoisting 
equipment for use in handling a wide 
variety of materials in diversified 
plants. The presentation is largely 
pictorial and shows actual installations 
of the apparatus. 


Flexible Shaft Equipment. The Stow 
Manufacturing Co., Inc., Binghamton, 
N. Y., has issued bulletin G-2 on its 
flexible shaft equipment. The combi- 
nation tool for drilling, buffing, polish- 
ing, grinding and brushing is first de- 
scribed, then the Stow portable emery 
grinder with rope drive, the belt-driven 
flexible radial grinder and other equip- 
ment are taken up in turn. The leaflet 
contains six pages and is illustrated. 


Lighting, Airport and Airway. The 
Westinghouse Lamp Co., 150 Broadway, 
New York, N. Y., has published its 
lighting bulletin E-107 entitled “Air- 
port and Airway Lighting.” This pub- 
lication contains forty 6x9-in. pages and 
is profusely illustrated throughout, 
largely by halftones. The development 
of aviation lighting is first traced here 
and abroad followed by a brief resumé 
of the progress made in air transporta- 
tion in this country. Airport lighting 
is discussed under five heads: Rotating 
beacons, boundary marking and obsta- 
cle lights, landing-field flood lights, 
hangar lights and auxiliary lights. Sug- 
gested layouts are given and numerous 
illustrations are used to show actual 
installations. Lighting of the airplanes 
themselves is also discussed. A com- 
plete list is also given of Mazda Lamps 
for aviation use together with a table of 
recommended illumination intensities. 


Milling Machines. The Ingersoll 
Milling Machine Co., Rockford, IIl., has 
published a large illustrated leaflet 
showing various classes of work done 
on milling machines in its own shops. 
The leaflet is profusely illustrated with 
photographs. 


Motors, Electric. The Master Elec- 
tric Co., Linden and Master Aves., Day- 
ton, Ohio, has issued a leaflet on its 
motors entitled “Performance that 
Bears the Spotlight of Investigation.” 
The reliability of these motors and 
their ability to operate under adverse 
conditions are brovght out. Numerous 
applications of the motor are _ illus- 
trated. The subject is attractively pre- 
sented. 


Nickel Steel. The International 
Nickel Co., Inc., 67 Wall Street, New 
York, N. Y., has released a booklet en- 
titled “100 Years of Steel Improve- 
ment.” It contains historical data on 
the development of nickel steel that 
will be used as the basis of an adver- 
tising campaign during the coming 
year. The publication is well illustrated 
and attractively arranged. 





Pamphlets Received 











Advertising Manager. The Policy- 
holders’ Service Bureau, Metropolitan 
Life Insurance Co., 1 Madison Ave., 
New York, has published the fifth book- 
let of its series on business organiza- 
tion entitled “The Functions of the 
Advertising Manager.” The first part 
of the bulletin is devoted to a discus- 
sion of the duties and responsibilities 
of this executive. Simple forms of 
budget records are also shown. In the 
second half of the report the organiza- 
tion of the advertising: department is 
discussed and charts are used to show 
graphically the make-up of such de- 
partments in three large, well-known 
companies. The publication contains 
twenty-four 54x7i-in. pages 
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NEWS OF THE WEEK 








Prompt Service and Simplified Procedure 
Now Assured in Patent Office 


New regulations praised by lawyers 


HE benefits conferred upon the pub- 

lic by the last session of Congress 
in the passing of legislation for the 
improvement of our patent laws are 
enumerated in a statement issued by G. 
Willard Rich, of New York, a member 
of the Committee on Patent Law Re- 
vision of the American Bar Association. 
Changes which will lessen the time 
required in obtaining the grant of 
patents, and a simplification of the 
procedure in the Patent Office, and the 
courts, with a corresponding decrease 
in expense to the inventor, have been 
advocated by some of the leaders in 
the patent profession for a number of 
years. The present changes in the law 
were indorsed by the American Bar 
Association. 

Referring to the different bills 
passed, Mr. Rich paid great tribute to 
the excellent work of Thomas E. Rob- 
ertson, Commissioner of Patents, and 
the corps of patent office examiners, in 
accomplishing an almost overwhelming 
task in bringing the work of their office 
nearly back to normal within the two 
years following the war. 

One of the most important advances 
made by the new law is the require- 
ment that amendments must be filed by 
the inventor within six months follow- 
ing an action by an examiner. For a 
number of years past the inventor 
could allow his case to lie dormant for 
a year at a time. The cutting of this 
period in half will result in a great 
benefit to society in that the manu- 
facturers will be informed of the trend 
of inventions in their respective lines 
with reasonable promptness. 


THE SELDEN CASE 


The history of the development of 
many of the industries of this country 
is replete with harrowing experiences 
of expensive litigation forced upon 
manufacturers by the grant of a con- 
trolling patent which the owner with- 
held from issue until his competitor had 
gone too far with his investment in 
plant and equipment to withdraw until 
the aid of the courts had been invoked. 

Mr. Rich referred to the Selden 
patent, for motor vehicles, as probably 
the best known example of this sort of 
an attempt to lay tribute upon an im- 
portant industry affecting thousands of 
people. 

The work in the Patent Office will be 
rendered vastly more efficient under the 
new laws by an increase in the number 
of members of the Board of Appeals. 
In addition to this, one of the appeals 
formerly allowed to the commissioner 
in person has been abolished, and the 


right given to the inventor to carry his 
case from the Board of Appeals direct 
to the Federal Courts. 

A stride has been made in the inter- 
ference practice in that, in addition to 
eliminating one appeal in the Patent 
Office, the final appeal carries the in- 
terference into the Federal Courts, 
where the case may be presented on the 
same printed record that was used in 
the Patent Office, supplemented by 
further evidence which may be taken 
before the court if such is desired. 

Hereafter parties interested will be 
benefited by the knowledge obtained 
from the marking of patented articles 
with the number of the patent, instead 
of the date, as has been the previous 
custom. This will enable anyone to 
locate a patent in the Official Gazette 
quickly and accurately. It is expected 
that the new laws will facilitate the 
granting of patents and thus materially 
shorten the time in which improved 
manufactured articles are brought into 
the commercial markets. 


N.M.T.B.A. Adds Annex 


to Exposition 


The National Machine Tool Builders’ 
Association has completed arrange- 
ments for a “Canopy Arcade” which 
will accommodate thirty additional ex- 
hibitors in the National Machine Tool 
Builders’ Exposition to be held in 
Cleveland, Sept. 19 to 23. 

According to the association’s an- 
nouncement it happens, fortunately, 
that directly opposite the entrance to 
the West Annex of the auditorium 
there is a fairly wide, paved street 
which formerly cut through the site 
of the auditorium. This unused street 
comes conveniently to a dead end so 
that, if properly enclosed, it is trans- 
formable into an arcade leading toward 
the registration entrance of the West 
Annex itsel?. 

Arrangements for the use of this 
area have been completed. Power and 
other exhibit service provisions will be 
brought into the arcade which will 
provide effective area for operating 
machinery displays. 

The association has begun the as- 
signment of booths within the new 
arcade area to a waiting-list of com- 
panies which have indicated exact 
and definite requirements. A complete 
list of exhibitors will soon be ready for 
announcement. 

The exposition office of the associa- 
tion has moved to 225 West 34th 





St., New York, where larger quarters 
are available. Detailed preparations for 
and management of the exposition are 
centered in this office, under the direc- 
tion of an association committee com- 
prising J. Wallace Carrel, chairman, 
the Lodge & Shipley Machine Tool Co.; 
P. E. Bliss, the Warner & Swasey Co.; 
H. W. Dunbar, the Norton Co.; O. B. 
Iles, the International Machine Tool 
Co.; and E. J. Kearney, the Kearney 
& Trecker Corporation. 

—>—_—_—_ 


Canada to Have Steel 
and Power Show 


To bring under one roof the best 
modern equipment for industry, and 
to enable executives and workers to 
hear vital subjects discussed, is the pri- 
mary object of Canada’s first steel and 
power show to be held in the new Var- 
sity Arena, Toronto, on Aug. 31 and 
Sept. 1 and 2. Sponsored by many 
Canadian organizations, the exposition 
is backed by such well-known societies 
as the Montreal and Toronto chapters 
of the American Society for Steel 
Treating; Canada Council, Toronto 
Council and Hamilton Council of the 
Universal Craftsmen’s Council.of Engi- 
neers; Toronto, Hamilton and the Do- 
minion engineering bodies. 

In the exhibits, many of which will 
be in operation, will be featured the 
use of metal working, heat-treating, 
materials handling, welding, power 
generating, refrigerating, ventilating, 
and electrical equipment. High speed, 
carbon and alloy steels, bearings, re- 
fractory and heat insulating materials, 
packing, water treatments, fuel and 
lubricating oils will also be displayed. 

During the three days, technical ses- 
sions will be held at which papers will 
be delivered by recognized authorities. 


—>——_ 


International Economic 
Conference in May 


The International Economic Confer- 
ence is to be held at Geneva, May 4. 
Names of the American delegates 
appointed by the President are: 

Henry M. Robinson, of Los Angeles, 
who served on the Dawes Commission; 

Norman H. Davis, of New York, As- 
sistant Secretary of the Treasury and 
Assistant Secretary of State in the 
Wilson Administration; 

John W. O’Leary, of Chicago, pres- 
ident of the Chamber of Commerce of 
the United States; 

Alonzo E. Taylor, of Stanford 
University, who was associated with 
Herbert Hoover during the war and 
is especially familiar with agricultural 
problems; 

Dr. Julius Klein, director of the 
Bureau of Foreign and Domestic Com- 
merce and an authority on interna- 
tional economic questions. 
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The Business Barometer 


This week’s outlook in Commerce, Finance, 
Agriculture and Industry 


By THeEoporeE H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Price Publishing Corporation, 16 Exchange Place, New York) 


Ambassador to Great Britain, re- 

cently made a speech at Plym- 
outh to celebrate the sailing of the 
“Mayflower” from that English port to 
America. Mr. Houghton’s address was 
chiefly devoted to a glorification of this 
country’s prosperity. He said that there 
was nothing artificial or ephemeral 
about it and that any setback that 
might occur in the future would be as 
superficial and fugitive as shadows on 
a wall, for, he concluded, no economic 
society ever was more solid in founda- 
tion and structure than is the United 
States of today. 

The ambassador’s remarks are quoted 
because they probably express the pre- 
vailing view in most of the financial 
centers of the United States. There 
are but few who entertain any doubts 
of the future and even those who sug- 
gest the possibility of a temporary re- 
action are indulgently regarded as 
chronic pessimists. 


A “Ambass B. HOUGHTON, our 


It must be admitted that there is 
much to warrant the prevailing opti- 
mism. Dividends paid on April first 
by five hundred important corporations 
exceeded $500,000,000. Postal receipts 
showa substantial advance over last year. 
The revenues of the Western Union 
Telegraph Co. in 1926 were the largest 
in its history. The International Har- 
vester Co., whose business is supposed 
to reflect the condition of the farmers, 
earned nearly $23,000,000 last year, and 
the General Electric Co.’s sales during 
the year were the largest on record. 

The bank clearings for the week end- 
ing March 24 were 74 per cent above 
last year. Freight cars loaded during 
the week ending March 19 increased 
29,843 over the same week last year, 
and although 23,347 cars of this in- 
crease were coal cars, merchandise 
traffic other than coal was again run- 
ning ahead of the record of a year ago. 
The trans-Atlantic steamship com- 
panies are cheerful in the expectation 
that more than 300,000 American 
tourists will visit Europe during the 
coming summer and the National In- 
dustrial Conference Board estimates our 
national wealth in 1925 at $355,300,- 
000,000 as against $320,800,000,000 in 
1922. Ours is indeed a “billion dollar” 
country, and with such figures before 
them and an apparently endless supply 
of bank credit, it is not surprising that 
most of the people who have access to 
the stock market should still be asking 
what to buy. 





That the end of the upward move- 
ment will come sometime and when it 
is least expected is as certain as that 
the sun will set even though it is to 
rise again. But in so far as stock ex- 
change speculation is concerned the 





WHAT’S DOING 
IN INDUSTRY 


THE FIRST week of April dis- 
closed no large amount of purchas- 
ing by users of machinery end ma- 
chine tools. In more than one im- 
portant industrial center there was 
a noticeable improvement in the 
general tone of business, but or- 
ders for the most part were con- 
fined to single machines. Special 
high-production equiment leads in 
the present demand. 


DETROIT reports a marked im- 
provement in sales, with the auto- 
motive outlook better than it was 
last month. In Cincinnati, orders 
are fewer but inquiries promise an 
early return to normal volume. 
The demand is spotty in Indian- 
apolis, but steel plants are active 
in seeking quotations. 


NEW ENGLAND manufacturers 
note a general improvement, reé- 
flecting better conditions in the 
automotive and the aircraft build- 
ing industries. A steady volume 
of hand-to-mouth buying makes the 
New York market somewhat op- 
timistic over the prospects for the 
coming weeks. Steel mills and 
automobile building are fostering 
a decided improvement in Canada. 
The South reports a slow but 
steady increase in sales, with gen- 
eral industry active. 


FOR THE PRESENT at least 
America’s prosperity seems suff- 
cient to enable her to withstand 
almost any shock, and if a change 
occurs here it will probably come 
from within, rather than from 
without. 











night still seems to be some time away. 
It is. however, undeniable that many 
securities are selling at prices which 
presuppose that the present era will 
last indefinitely, and those who believe 
that prudence is the better part of 


valor will not forget that past experi- 
ence shows that it is wise to sell when 
the selling is good. It is true that no 
indication of dearer or less abundant 
credit can be perceived, but easy money 
does not take the place of profits when 
it comes to paying dividends and stocks 
will be less eagerly bought when profits 
become more difficult to earn. In fact, 
there are broad backwaters even while 
the main current still runs strongly. 
While many of the leading stocks made 
new highs last week on one day no less 
than 53 issues sold at new lows. 


In distributive trade and commerce, 
as distinguished from finance, the facts 
as usual are less consistent. The Fed- 
eral Reserve Board’s combined index of 
sales of six leading lines of business 
for February indicates that the volume 
of whelesale trade was the lowest 
reached in any February since 1922, but 
retail trade with the exception of the 
mail order business and one other 
seems to be good. 

In the grain markets the trend has 
been a declining one; but cotton has 
shown great underlying strength on the 
continuation of the export demand de- 
spite the ominous news that has come 
from China. Sugar has shown a little 
more steadiness now that the Cuban 
mills are commencing to shut down. 
But coffee has continued to sag as a 
bumper crop looms in sight and Brazil’s 
control of exports is threatened. 

Railroad earnings have ceased to 
show the uniformity of increase re- 
ported last year but the “coalers” have 
been prosperous and the net operating 
income of 71 roads for February was 
12 per cent more than a year ago. 

In the face of the universally de- 
plored accident to Henry Ford a little 
less is heard of the rivalry in the auto- 
mobile industry. The latest figures 
available indicate that the total demand 
for new cars is still somewhat under 
last year even though a numerical 
majority of the producers report gains. 

The country faces the much dis- 
cussed coal strike with complacency. 
Everybody is prepared for it and the 
feeling is that the supply of non-union 
coal will be sufficient for the country’s 
requirements, at least until the strike 
ends, as it must, sooner or later. 

For the present at least America’s 
prosperity seems sufficient to enable her 
to withstand almost any shock and if 
a change occurs here it will probably 
come from within rather than from 
without. 
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The Industrial Review 


W eekly progress of the machinery and 


from the various machinery and 

machine tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 
pected from the future: 


Te following reports, gathered 


CHICAGO 


While business in machine tools for 
March has, in the main, shown some in- 
crease over the two preceding months, it 
has not quite met the expectations which 
had generally been expressed earlier in the 
year, and which were based on forecasts 
of a larger production by industrialists. 
Railroad demand has been somewhat dis- 
appointing to a number of concerns which 
had looked forward to the issuance of lists 
by roads which have not yet come into the 
market. On the whole, however, the month 
has seen a fair volume of business dis- 
tributed among machine tool houses, rep- 
resenting in large part the smaller types of 
machinists’ and electrical tools. Demand 
for grinding wheels and abrasives is again 
on the upgrade after a slight decline. 
Heavy-duty machinery is moving slowly. 

Indications of increased production on 
the part of the automobile industry and 
concerns manufacturing auto parts is found 
in a greater number of inquiries for tools 
needed in this branch of industry. The 
Illinois Steel Co. has practically closed out 
its latest list, used machinery constituting 
a considerable item in the buying. Addi- 
tional inquiry is being made by tech schools 
for small lots. The consensus of opinion 
among machinery men is to the effect that 
business during April will show an improve- 
ment over March. 


NEW YORK 


Business in this market has settled down 
to a steady volume of hand-to-mouth buy- 
ing. There is nothing spectacular about 
the present trend, it being the general 
opinion among dealers that industrial 
activity is such that conservative buying 
of equipment is all that can be expected 
at this time. 

Some business from automobile manu- 
facturers was placed last week. The list 
of tools included 8 deep-hole drills, 2 
bench lathes, a bench miller, 2 die sinkers, 
a profiler, a jig borer and automatic lathe 
and a centering machine. 

Railroads are inactive, 
being listed as recent 
Southern Pacific and the 
dianapolis & Louisville. 

Small hand tools, such as drills and 
grinders are in demand, as are miscellane- 
ous tool equipment and shop supplies, in- 
dicating that machine shops are busy. 


CINCINNATI 


The majority of machine tool manufac- 
turers in the Cincinnati district report that 
sales of the past month show a slight de- 
crease, compared to the same month of last 
year. However, this is not regarded as dis- 
couraging, because inquiries are more 
numerous now than they were then. 

Manufacturers and selling agents report 
that, while there was a slight lull in the 
first half of the week, business picked up 
sufficiently in the latter half to bring the 
sales total to a satisfactory figure. 

Orders for single tools and replacements 
formed the bulk of the past week’s busi- 


only two roads 
purchasers — the 
Chicago, In- 


machine tool business 


ness, but several fair-sized orders were re- 
ceived. Concerns in the automotive indus- 
try bought more than in the previous week, 
but the purchases from this source were 
almost altogether confined to single tools 
and replacements. Railroads sent several 
orders for single tools. The greater part 
of the buying was done by general 
machinists and industrial users. 

An increased number of inquiries came 
in during the week. These included sev- 
eral lists, but the majority were in regard 
to single tools. Manufacturers have suf- 
ficient orders on hand to maintain produc- 
tion at a good level and it is not regarded 
as improbable that manufacturing activi- 
ties will increase in the near future. 


CANADA 


A quickening of many lines of industry 
in Canada is proving a boon to manufac- 
turers of machinery and machine tools. 
Agricultural implement plants, railroad 
car and locomotive shops and the plants 
supplying them with parts, ~S well as the 
specialty and jobbing machine shops and 
foundries all report business moving in 
their direction in greater volume and with 
more freedom. 

The Canadian-Vickers plant at Montreal 
is well booked in structural work for the 
new Gatineau development of the Inter- 
national Paper Co., airplane work for the 
government and boiler and other equipment 
for the paper mills. 

Iron and steel bookings during March 


showed a _ substantial increase over 
February tonnage. Representatives of the 
steel companies producing rails are 


jubilant because their mills are busy and 
there is a prospect of more business being 
placed soon. In addition to extensive or- 
ders for locomotives and passenger cars, 
recently announced, the Canadian National 
Railways have placed some large orders 
with car manufacturers for freight equip- 
ment. The Canadian Car and Foundry 
Co., Montreal, is to manufacture one 
thousand 60-ton box cars; the National 
Steel Car Co., Hamilton, Ontario, has an 
order for 500 automobile cars and fifteen 
30-yard air dump cars. 

Automobile production recorded an in- 
crease of 18 per cent during February, as 
compared with the output in January. The 
February output was 18,665 cars as against 
15,376 in January. 


SOUTHERN DISTRICT 


Machinery and tool business in the 
Southeast continued to show a slow but 
steady improvement the latter part of 
March, with indications of further better- 
ment in April. Inquiries have been 
particularly good and should begin to de- 


velop orders in the next two or three 
weeks. 
In the lumber and woodworking field 


sales are slightly better than they were in 
February, but not yet showing the volume 
the trade had anticipated, due principally 
to rather uncertain conditions existing in 
the lumber markets. Furniture factories 
in the Carolina territory are the leading 
buyers in this field, and some sales are 
also being made to millwork plants. 

Sales of road building machinery are 
beginning to open up, with the inquiry 
active and at least normal business in 
prospect through the spring months. Con- 
tractors’ equipment is not very active. 

Some sizeable orders are now being 
placed by the textile industry, indications 
promising a little better than normal busi- 


ness this summer because of the large 
amount of construction in progress. 
Railroads are inquiring on a fair basis 
for heavier machinery, but not yet buying 
as actively as the trade had expected. 
Smaller machine shops continue to buy, 
principally in the used machinery market. 


NEW ENGLAND 


Improvement in the machinery ‘building 
industry is being strongly reflected in the 
chuck and die making plants in New 
Britain and Hartford. Conditions now are 
better than at any time since the war, ac- 
cording to one manufacturer. Demands 
from the automotive, aircraft and railroad 
industries are indicated by orders. 

The ball bearing industry, reflecting 
largely the demands of the automobile 
trade, is active, and a spokesman of the 
New Departure Manufacturing Co., of 
Bristol, states that employment is at 
maximum, with production requiring full 
time schedules. 

Machinery builders report a good volume 
of prospective business and orders for the 
first three months are ahead of last year. 


INDIANAPOLIS 


Demand for machinery and machine tools 
continues spotty in this territory, though 
the number of inquiries from various 
sources leads the trade to believe that bet- 
ter business will be had before another 
month. Machine tool demand comes princi- 
pally from the steel plants and is reported 
fairly good. 

Demand for special woodworking ma- 
chinery is irregular. The furniture fac- 
tories are buying only what is absolutely 
needed and with production not the best in 
the world, this emergency buying is light. 
The local trade is expecting little increase 
in furniture factory demand during the next 
few months. However, demand from lum- 
ber manufacturers, hardwood flooring fac- 
tories and sash and door mills is increasing. 
There is no disposition toward factory ex- 
pansions in these lines, but the replacement 
business is good. Perhaps the best source 
of demand in this line comes from the body 
factories, where business is reported good. 

The machinery and tool demand from the 
automobile factories in this state continues 
good. Marmon, Stutz, Auburn, Studebaker 
are all operating better than they have for 
sometime and officials report that the out- 
look is bright. 


DETROIT 


A marked improvement has been noted 
in the Detroit market for machinery and 
machine tools. While the gain has not 
been general and is not large yet, there is a 
definite and apparently well founded de- 
velopment. 

Many of the automobile manufacturers 
are still buying cautiously and endeavoring 
to keep an even balance. Small machinery 
and tools are going well and there have 
been a number of orders for large and 
highly specialized machines. 

The feeling of optimism that has per- 
sisted for the past few weeks has been in- 
tensified and supported by the persistent 
rumors of model changes in the case of 
three of the larger manufacturers of auto- 
mobiles. Some of the companies have 
already placed orders and are contemplat- 
ing larger additions in the future. 

Employment figures have remained al- 
most stationary in the past month, 
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Total Exports Fell 
Off Last Year 


While every continent except Europe 
made greater purchases of merchan- 
dise from the United States in 1926 
than in 1925, total exports last year fell 
off $101,000,000, due largely to the low 
price of cotton exports. This fact is 
disclosed in an analysis of America’s 
foreign trade in 1926 made public last 
week by the foreign commerce depart- 
ment of the Chamber of Commerce of 
the United States. 

“Shipments to Europe,” the report 
shows, “were valued at $2,309,706,000, 
showing a loss of $294,044,000, or 11.3 
per cent, in 1926 over 1925. The decline 
in the value of the shipments of raw 
cotton alone to Europe amounted to 
$241,000,000. The greatest increase in 
buying of our exports was shown by 
Asia to which we exported $564,543,000 
worth of merchandise in 1926, an in- 
crease of $77,951,000 over the previous 
year’s figures. Increases in value of 
exports of all kinds to the other con- 
tinents were as follows: South Amer- 
ica, $40,902,000; North America, $38,- 
530,000; Oceania, $23,216,000; and 
Africa, $12,062,000. 

“The big five among our export cus- 
tomers—United Kingdom, Canada, Ger- 
many, France and Japan—took well 
over half the total of our nearly 5 bil- 
lions of dollars of exports; this despite 
the fact that three of the big five are 
in Europe, where practically all the 
chief countries spent less money on 
American goods last year than the year 
before. Canadian buying was very 
heavy, and South America, the Far 
East, Africa and Oceania increased 
their purchases. 

“The Irish Free State made the 
greatest advance in rank of all the 
principal countries,—rising from forty- 
seventh place to the thirty-first place, 
more than doubling her 1925 purchases. 
The only other important increase in 
Europe was that of Portugal, $2,901,- 
000, or 33.2 per cent. 

“Noteworthy gains made by Eur- 
opean countries included Germany, 
$34,210,000, or 21 per cent; Nether- 
lands, $9,355,000, or 10 per cent; Bel- 
gium, $8,780,000, or 13 per cent; and 
Spain, $8,536,000, or 26 per cent. De- 
creases were registered by Greece, 
$9,279,000, or 35 per cent; and France, 
$5,403,000, or 3 per cent. 

_o 


Praises American Progress 
in Air Transport 


In a recent published interview, Sir 
Septon Braucker, prominent British 
nobleman, stated that—“It is interest- 
ing to see that the United States and 
England have done almost everything 
in opposite directions since the end of 
the war. The British government has 
tried to encourage private enterprise 
by means of subsidies. Subsidies are 
very unpleasant things and they gen- 
erally fly back and strike you, like a 
boomerang. 

“Military aviation should be for- 
gotten as much as possible in the 
administration of air transport. Air 
transport should grow up naturally and 
without military ideas or military re- 
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strictions; when it grows up and when 
it is a commercial success, then it will 
automatically provide a great military 
reserve. 

“America has the proper setting 
for military and commercial aviation. 
There are great distances over its own 
soil with great industrial centers scat- 
tered over these great distances. In 
addition there is better climate offering 
better visibility to the air navigator.” 

—_——>————__ 


W.S. Hovey New Head of 
Fairbanks-Morse Co. 


At the annual meeting of the direc- 
tors of Fairbanks, Morse & Co., W. S. 
Hovey was elected president and the 
former president, C. H. Morse, was 
made chairman of the board. Mr. 
Hovey is a graduate of Cornell. He 
joined the Sheffield Car Co., an affilia- 
tion of Fairbanks-Morse, in 1902, as 
assistant superintendent. Later he be- 
came superintendent, which position he 








W. S. Hovey 


held until 1913, when he was trans- 
ferred to the Beloit Works as manager 
of the engine division. Later he was 
made general manager of that plant. 

In 1919, Mr. Hovey was elected vice- 
president in charge of all the manufac- 
turing activities, and in 1924, was made 
general manager of the entire business. 

It was also announced that Fair- 
banks, Morse & Co. had taken over the 
scale business of the Fairbanks Co. of 


New York. 
———— 


“Hornet” Airplane Engine 


The Pratt & Whitney Aircraft Co. 
has developed a second type of air- 
cooled airplane engine, intended for use 
in a new type of Navy bombing and 
torpedo planes. It is called the “Hor- 
net” and develops 550 hp. Official tests 
under the direction of Capt. Joseph L. 
Hileman, U. S. N., have just been com- 
pleted, during which the 550 hp. was 
developed. The engine weighs 1.3 Ib. 
per horsepower, as compared with 2.5 
Ib. per horsepower in water cooled en- 
gines used in bombing planes in serv- 
ice at the present time. 
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Tariff Change Will Aid 
Canadian Auto Trade 


Manufacturers of automobile parts 
and accessories in Canada will benefit 
to the extent of several million dollars 
of business owing to a change in the 
tariff which went into effect in April, 
whereby the 25 per cent drawback on 
the import duty of these products, ap- 
plicable when 40 per cent of the total 
cost of the motor vehicle represents 
work done or material supplied from 
within the Dominion, becomes effective 


only when at least half the total cost’. 


is expended in Canada. 

The importance of this change may 
be realized from the fact that last year 
over 200,000 motor vehicles, valued at 
$124,217,074 were turned out by Cana- 
dian plants. The year before produc- 
tion amounted to 162,221 units, worth 
$103,541,751. Comparison with pre- 
vious years is equally favorable. From 
now on, the amount of money spent on 
the manufacture of automobiles in the 
Dominion will be 50 per cent or more 
of the value of the aggregate output. 

There are a number of companies 
already in this field which will benefit 
very largely by this tariff change. The 
McKinnon Industries, Canadian Acme 
Screw and Gear, and the Booth-Coulter 
Brass Co., as well as other concerns 
have been exceptionally active during 
the past year on account of increased 
production of motor vehicles and the 
imposition of the new drawback ruling 
will furnish more business. 

—_— 


Manning, Maxwell & 
Moore Elect Officers 


At a meeting of the board of di- 
rectors of Manning, Maxwell & Moore, 
Inc., of New York, manufacturers and 
distributors of machinery and supplies, 
held on March 16, Charles A. Moore, 
Jr., was elected president of the com- 
pany. Mr. Moore has been associated 
with the company for many years, 
being a member of the family which 
has been in the firm since its organiza- 
tion. He has been a vice-president for 
the past three years. John F. Schurch 
retired as president and was elected 
chairman of the board. John D. 
Nicklis, manager of the supplies and 
purchases department of the company, 
was elected a vice-president. 


—_——@——— 


New Rail Shop in Canada 


The manufacture of material for 
maintenance purposes on the Western®* 
lines of the Canadian Pacific Railway 
will in future be done largely at the 
Western shops in Winnipeg, Manitoba. 
As a step in this direction tenders are 
being called for a new building at 
Weston, an addition to the present 
blacksmith shop, which will leave the 
present blacksmith shop free for the 
manufacture of “frogs.” “These require- 
ments on Western lines have heretofore 
been largely filled by Buffalo and Mon- 
treal manufacturers. Locomotive parts, 
especially springs and spring gears, will 
be made at Weston, and the latest 
machine tools will be installed for this 


purpose. 
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Personals 





Grorce Erwin, sales manager of the 
Kearney & Trecker Corporation, of Mil- 
waukee, sailed on April 2 for Europe. 


G. F. Konotp has been elected president 
of the Warren Tool and Forge Co. of War- 
ren, Ohio. 


HuGcu Purpy, managing director of Buck 
& Hickman, Ltd., London, England, has 
oes in the United States on a business 
trip. 


FrRaNK JaroscH, formerly superintend- 
ent of the Gurney Ball Bearing Co., is now 
in charge of engineering for the S. B. R. 
Specialty Co., of East Orange, N. J. 


D. J. Murpuy has been transferred from 
the Dallas, Texas, office to the new Balti- 
more branch office of the Harnischfeger 
Corporation. 


W. J. McIntrosH has been appointed 
manager of the Portland, Oregon, office of 
the Fairbanks Morse Co. He was formerly 
manager of the hydraulic and electric 
motor departments in the Seattle office. 


HueH E. P. REARDON has been appointed 
manager of the supply department of the 
A. R. Williams Machinery Co., Toronto, 
Ontario, Canada, to succeed N. I. Green, 
who has resigned. 


CLARENCE S. ARMs, former president and 
general manager of the Wheeldon Wire Co., 
at West Brookfield, Mass., has been ap- 
pointed manager of the continuous wire 
drawing machinery department of Sleeper 
& Hartley, Inc., at Worcester, Mass. 


R. F. Mirren, formerly territorial sales- 
man for the Black & Decker Manufacturi 
Co. in southern Ohio, and working out 0 
the Cleveland branch office, was recently 
appointed branch manager of the Cleve- 
land territory, filling the vacancy left by 
Cc. M. Hall upon his promotion to assistant 
automotive sales manager. 


Grorcp H. WatsH has been appointed 
to take charge of the new office recently 
established in Boston by the Young 
Brothers Co., of Detroit. Mr. Walsh is a 
sales engineer, widely known in the indus- 
trial field, particularly that dealing with 
foundry supplies and equipment. Mr. 
Walsh will specialize in consultation on all 
matters pertaining to the use of industrial 
ovens and low temperature heat-treating 
equipment. 


Frep ALLIson has resigned as chief elec- 
trical and mechanical engineer of the Ford 
Motor Co., and will engage in consulting 
engineering work through H. R. Van Deven- 
ter, Inc., 342 Madison Ave., New York. 
Mr. Allison has been connected with Mr. 
Ford for over twenty years, and his activ- 
ities have included all the diverse branches 
of the Ford industries. Mr. Allison's serv- 
ices will be available to a limited number 
of manufacturers who wish to install pro- 
duction methods originated by him, and he 
is also in a position to grant licenses under 
many of his patents to manufacturers in a 
large number of industries to which these 
patents may apply. 





Obituaries 











Jesse MBRRICK SMITH, consulting engi- 
neer, patent expert and a former president 
of the American Society of Mechanical En- 
gineers, died at his home in New York 
on April 1. He was 79 years old. He was 
a member of the American Institute of 
Electrical Engineers and the American In- 
stitute of Mining and Metallurgical Engi- 
neers. 


CuHarRLes F. MrTcHetu, president and 
director of the Steel & Johnson Manufac- 
a Co., which was recently taken over 
by the Torrington Co., died at his home 
in Waterbury, Conn., on March 30, follow- 
ing a long illness. Mr. Mitchell was one 
of the organizers of the Citizens & Manu- 
facturers National Bank and was chairman 
of the board. 
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Citroen Engineers Here 


A party of eight of the chief engi- 
neers of the Citroen Automobile Co., 
of France, arrived in the United States 
on April 2 on the France. They have 
come to make a study of American 
automobile production methods and to 
inspect modern shop equipment. While 
in this country they will make their 
headquarters at the Citroen offices in 
the Fisk Bldg., New York. 





Business Items 











The Kemp Machinery Co., of Baltimore, 
has removed to larger quarters at 211 Pres- 
ident St., Baltimore. 


The Spencer Turbine Co. is having plans 
prepared for an addition to its plant on 
New Park Ave. in Hartford, Conn. 


The Turner Construction Co., announces 
the removal of its main offices to the Gray- 


bar Bldg., 420 Lexington Ave., New York 
City. ; 
The National Acme Co., of Cleveland, 


announces the appointment of four new 
directors: A. B. Breese, F. H. Chapin, A. E. 
Henn and C. E. Randles. 


The Handlan-Buck Manufacturing Co., of 
St. Louis, has been appointed distributor 
of Triumph motors in that district. These 
motors are built by the Triumph Electric 
Corporation, of Cincinnati. 


The V. & O. Press Co., of Hudson, N. Y., 
has been licensed to manufacture the King 
toggle attachment for single action presses. 
This patent and the business of the King 
organization have been purchased by a 
company which has in turn granted the 
manufacturing rights to the V. & O. com- 
pany. 


The R. H. Beaumont Co., of Paieselpiiie, 
announces that it has taken over the busi- 
ness of the American Manufacturing and 
Engineering Co., of Kalamazoo, Mich., and 
will build and sell the equipment of that 
company. S. O. Nafziger, who was presi- 
dent of the American company, will be 
associated with the Beaumont organization. 


The Philbrick-Booth Foundry Co., of 
Hartford, Conn., and the Hartford Foundry 
Co., of Wethersfield, Conn., have anetges 
as Philbrick, Booth & Spencer, Inc. he 
officers will be as follows: President, Hal- 
sey Philbrick; treasurer, Edgar Spencer; 
secretary, William H. Walther. An addi- 
tion to the foundry is in process of con- 
struction. 





Calendar of 
Local Meetings 











Society of Automotive Engineers 


Chicago Section. Agee 12. ey aad 
“Traffic,” by Carroll . Robb, National 
Safety Council. 

Pennsylvania Section. April 12. Sub- 


pes “Traffic Problem,” by Harold M. 
wis, Regional Plan of New York. 


Indiana Section. April 14. Subject: 
“Chromium Plating,” by C. R. Umphreys, 
Metal Protection Corporation, 


Cleveland Section. April 18. “Air Travel 
as a Practical Means of Transport,” by 
Col. Paul Henderson, National Air Trans- 
port, Inc. 


Detroit Section. April 21. General pro- 
gram. 


April 21. Subject: 


Metropolitan Section. 
y Dr. T. R. Age, 


“Highways and Vehicles,” 
Iowa State College. 


Dayton Section. April 21. Subject: 
“Recent Developments in Lighter-than-Air 
Craft,” by Dr. Karl Arnstein, Goodyear 
Zeppelin Co. 

Detroit and A.M.A. Section. April 28. 


Co-operative dinner, Speaker: C. F. Ket- 
tering, General Motors Corporation. 
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Forthcoming 
Meetings 











American Gear Manufacturers Associa- 
tion, Eleventh annual meeting, Hayes Hotel, 
Jackson, Mich., May 12 to 14. T. W. Owen, 


secretary, 2443 Prospect Ave., Cleveland, 
Ohio. 
American Society for Steel Treating. 


Spring sectional meeting, Milwaukee, Wis., 
ay 19 and 20. W. . Eisenman, secre- 
tary, 4600 Prospect Ave., Cleveland, Ohio. 


American Society of Mechanical Engi- 
neers. Semi-annual meeting, White Sul- 
= Springs, W. Va., May 23 to 26. C. E. 

avies, secretary in charge of meetings, 
29 West 39th St., New York. 


Associated Machine Tool Dealers. Annual 
spring meeting at Granville, Ohio, May 25, 
26 and 27. Tyler W. Carlisle, secretary, 
the Strong, Carlisle & Hammond Co., 1392 
West Third St., Cleveland, Ohio. 


Four- 
foreign trade convention, 
Hotel Statler, Detroit, Mich., May 25, 26 
ean... 3¢....& Davis, secretary, India 
House, Hanover Square, New York. 


National Foreign Trade Council. 
teenth national 


mL oe Sptestoenn Magincese. 
eeting, ote tevens, Chicago, May 25 
26 and 27. George C. Dent, secretary, 608 
S. Dearborn St., Chicago, Iii. ” 


Society of Automotive Engineers. Sum- 
mer meeting, French Lick Springs, Ind., May 
26 to 38. C. . Heywood, manager of 
meetings department, 29 W. 39th St., New 
York City. 


Annual 


American Foundrymen’s Association. An- 
nual convention, dgewater Beach, Chi- 
cago, June 6 to 10. R. E. Kennedy, 
secretary, 909 W. California St., Urbana, Iil. 


National Supply and Machinery Distribu- 
tors’ Association. Twenty-second annual 
convention with the Southern Supply and 
Machinery Dealers’ Association, and the 
American Supply and Machinery Manufac- 
turers’ Association, on board the steamship 


Noronic. Boat leaves Detroit, Mich., June 
13 and returns there June 17. George A. 
Fernley, secretary, 505 Arch St., hila- 


Exposition of Engineering Developments. 
Under the auspices of the Association of 
Iron and Steel Electrical Engineers, in the 
Empire Bidg., Pittsburgh, June 13 to 18. 
John F. Kelly, general chairman, 705 Em- 
pire Bidg., Pittsburgh. ~ 


American Society for Testing Materials. 
Annual meeting at French Lick, Ind., June 
20 to 24. C. Warwick, secretary, 1315 
Spruce St., Philadelphia. 


American Railway Tool Foremen’s Asso- 
elation. Fifteenth annual meeting, Hotel 
Sherman, Chicago, Aug. 31, Sept. 1 and 2. 
G. G. Macina, secretary, 11,402 Calumet 
Ave., Chicago. 


Machine Tool Exhibit. Seventh annual 
machine tool exhibition under the auspices 
of the New Haven Section of the American 
Society of Mechanical Engineers, the 
Department of Mechanical Engineering of 
Sheffield Scientific School, Yale University, 
and the Chamber of Commerce of New 
Haven: At the Mason Laboratory, Yale 
University, Sept. 6 to 9. Harry R. West- 
cott, chairman of the exhibit committee, 400 
Temple St., New Haven, Conn. 


American Society for Steel Treating. 
Ninth annual convention and national steel 
exposition, Detroit, week of Sept. 19. W. 
H. Eisenman, secretary, 4600 Prospect Ave., 
Cleveland. 


Machine Tool Builders’ Exposition. First 
annual machine tool exposition, conducted 
by the National Machine Tool Builders’ 
Association, at the West Annex of the 
Public Auditorium, Cleveland, Ohio, Sept. 
19 to 24. J. Wallace Carrel, vice-president 
and general manager, the Lodge & Shipley 
Machine Tool Co., Cincinnati, chairman of 
the exposition committee. Roberts Everett, 
manager of the exposition, 225 West 34th 
St., New York. Ernest F. DuBrul, general 
manager of the association, 826 Provident 
Bank Bidg., Cincinnati, Ohio. 
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Rise and Fall of the Market 


INISHED steel products used throughout the metal 

trades, show slightly firmer price tendencies, compared 
with a week ago. Demand has improved at the principal 
producing centers in tank plates, steel structurals, nails, 
bars, riveted pipe, steel sheets and light rails. Non-ferrous 
metals continue dull, despite seasonal acceleration in mar- 
kets for most of the other materials. The principal hot- 
rolled steel products continue at $1.90 per 100 lb., f.o.b. 
Pittsburgh mill, with cutting under to the extent of 10c. per 
hundred weight, reported in plates. 


(All prices as of Apr. 1) 











IRON AND STEEL 


PIG IRON—Per gross ton, f.o.b.: 





CINCINNATI 
tn cab ecko beendiel $22.19 
Northern Basic... ee ee eee 20. 89 

Se TN, Pe seme 21. 19 

NEW YOR K— Tideware: Delivery 
Southern No. 2 (silicon 2. 25@2. 75)..............5-- 26. 37 

BIRMINGHAM 
iS C2). oo bs cubes secesebeons ane 18.50 

PHILADELPHIA 
Eastern Pa., No. 2x (silicon 2. 25@2. 75)__............ 22.76 
I Be ee ee ee 27.17 
Basic...... le Prick teec hie, (eR. RRC Beret 21.76 

CHICAGO 
CS ERECT! PR PEE 21. 00 
No. 2 Foundry, Southern (silicon 2, 25@2. 75).......... 23.55 


PITTSBURGH, including freight charge ($1.76) from Valley 


tS + kr cbnaeds da asa atee ce csteamatoerns 20. 26 
I? 8? 2 lee ae | ile ah eke 19. 76 
EEE EEE OD ee RMS eS 21, 26 





IRON MACHINERY CASTINGS—Cost in cents per Ib. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 Ib.: 


Pe Me Or Uae eekls imekedesch's set 4.00@4.50 
Ee ESIC ane ares ae SL 5.00@5.25 
Cincinnati......... EER een 
EE ee ee 
Chicago.. 4. 75@5. 25 





SHEETS—Quotations are in cents per pound in various cities 
feom warehouse; also the mill base in large lots. 


Pittsburgh New 

Blue Annealed Mill Base Chicago Cleveland York 
St eee 2.15@2.25 3.50 3.25 3.89 
td cnsee ances 2.20@2 .30 3.55 3.30 3.94 
ae 2 25@2.35 3.60 3.35 3.99 
~~. i iieah teats 2.@352.45 3.70 3.45 4.09 

ac 
Nos. 18 to 20....... 2.60@2.70 3.75 3.25 4.15 
Sy Eee 2.75@2.85 3.90 3.40 4.30 
eS SE 2.80@2.90 3.95 3.45 4.35 
ess sesenne as 2.90@3 00 4.05 3.55 4.45 
PR bbs ons 50s a0 3 05@3.15 420 4.70 4.60 
Galvanized 

arr 2.95@3 05 4.10 3.95 4.40 
Nos. 12 to 14. “ar 3.05@3 15 4.20 4.05 4.50 
se eae 3.15@3_.25 4.30 4.15 4.60 
Ot See eee 3.30@3 40 4.45 4.30 4.75 
 ) Sarerst 3.45@3_55 4.60 4.45 4.90 
Se ncasewesees 3.50@3 60 4.65 4.50 4.95 
> aa 3.65@3.75 4.80 4.65 5.10 
ES 3.85@3 95 [oe ¢2 6.3 
No. 28 4.10@4.20 5.30 5.15 5.60 











WELDED STEEL PIPE— Warehouse discounts are as follows* 


New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv. 
1 to 3 in. steel butt welded. 53% 39% 554% 434% 54% 41% 
2} to 6 in. steel lap welded. 48% 35% 534% 403% 51% 38% 


banded, from New York 


Malleable fittings: Classes B and C, 
Cast iron, standard sizes, 


stock = at list plus 4% less 5%. 
36-5% 70 off. 


List Price -—  Diameterin Inches -—~ Thickness 


Size, Inches per Foot External Internal Inches 
1 $0.17 1.315 1.049 . 133 
1} .23 1.66 1.38 .14 
1} (274 1.9 1.61 .145 
2 me 2.375 2.067 . 154 
23 . 583 2.875 2.469 . 203 
3 . 764 3.5 3.068 .216 
34 .92 4.0 3.548 . 226 
4 1.09 4.5 4.026 . 237 
43 1.27 5.0 4.506 . 247 
5 1.48 5.563 5.047 .258 
6 1.92 6.625 6.065 .28 





SEAMLESS STEEL TUBING—Following net prices are for 
seamless mechanical tubing, cold drawn, round, .10 to .30 carbon, 
at warehouse in lots of less than 100 ft.: 

— Thickness --— 
B.W.G. Outside Diameter in Inches—————~ 
and 3 HY oe 1 1} 1} 


Decimal Fractions — Price per Foot 














.035” 20 $0.15 $0.16 $0. o $0. . $0.19 $0.21 $0.23 
049” 18 . . ee ae 
065” 16 19.20 nl 2 23 425? 
083” 14 a. a aa. ae ae. oe ee 
095” 13 .- oa @t 3 See ee 
109” 12 ae ae ae n° a ae ae 
.120” or 
——" 11 i ee oe Soe Oe Oe oe 
134” 10 . oor fee wee PS ee ee 
MISCELLANEOUS—Warehouse prices in cents per pound in 


100-lb. lots: 


New York Cleveland Chicago 
Spring steel (light) (base)*®. . 4.50 6.00@7.50 4.65 
Spring steel (heavier) .. 4.00 hae 4.00 
Coppered Bessemer rods + (base)... 6.05 6.00 6.20 
Hoop steel. . : ~ £2 3.65 4.15 
Cold rolled strip steel. . 6.25 6.35 6.25 
bE RA ER 5.25 5. 30 5.00 
Cold drawn shafting or screw. 4.00 3. 90 3.60 
Cold drawn flats, squares....... 4.50 4. 40 4.10 
Structural shapes (base)........ 3.34 3. 19 3.10 
Soft steel bars (base)........... 3.24 3. 00 3.00 
Soft steel bar shapes (base)_..... 3.24 3. 00 3.00 
Soft steel bands (base)......... 3.99 3. 20 3.65 
Tank plates (base)............. 3.34 3.20 3.10 
Bar iron (2.75 at mill) .¢........ 3.24 3. 21 3.00 
Drill rod (from list) . . , 60% 55% 50% 


Electric welding wire, ‘New York, , 8.35c.; 4, 7.85c.; sy to } 


7.35¢. per lb. *Flat, %@}-in. thick. 


METALS 











Current Prices in Cents Per Pound 
Copper, electrolytic, up to carlots, New York. . os MAR 
Tin, pigs, 5-ton lots, New York .......--.. 2. seeseee cece 70.25 
Lead, pigs, up to carlota, E.St.Louis 7.12 New'York... 8 00 
Zine, $ abs, up to carlots, E.St.Louis 6.55 New York... 7 50 


New York Cleveland Chicago 
asaoen, , Slabs, ton m.. 15.50 18.50 16.25 
Copper sheets, base. ere kT 22.00 22 .00 
Copper wire, base........... 18.87% 18.873 15.37 
Copper bars, base........... 21.624 21.623 21.62 
Copper tubing, base......... 24.00 24.00 24.00 
Brass sheets, high, base......  18.37§ 18.374 18 .37§ 
Brass tubin high, Beep. <<... Bae 23.25 22.75 
Brass rods, high, base. ...... 16.123 16.12 16.12 
Brass wire; idee Paneeed 18.874 18.87 18.87: 
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METALS—Continued 
New York Cleveland Chicago 

Aluminium ingots, 98 to 99%, 

gle See 26.00 26@27 26.02 
Zinc sheets (casks) ate. ae 12 30 11 36 
Solder (} and 3), (caselors) . .. 42.00 43.75 383@424 

Babbitt metal, delivered, New York, cents per Ib.: 
SN PANNE GING. ola a sede scecveadecesesceses 87.00 
Commercial genuine, intermediate wae 61.00 
Anti-friction metal, general service............ cies ot See 
No. 4 babbitt (f.0.b.) Sse ce ee eteas pokX khabbedon 13.50 

Nickel, f.o.b. refinery, cents per |b.: 
Ingots. .... 35.00 Electrolytic... 39.00 Shot........ 36.00 

SPECIAL NICKEL AND ALLOYS—Price in cents per |b., 
f.0.b. Huntington, W. Va.: 
ee ee OE NE TUNG. oie cn ns ccbe 00 tobe cseeewe 52.00 
Cold rolled nickel sheet (base)... ....5.. 00 cece cece ees 60.00 
Hot rolled rods, Grade “A” (base)... ............4-5.. ..- 50.00 
Cold drawn rods, Grade “A” (base)..............-2.-005- 58.00 


Base price of Monel metal in cents per Ib., f.0.b. Huntington, 


. Va.: 
a ke i as 32. 00 Hot rolled rods (base).. 35. 00 
Blocks 32. 00 Cold drawn rods (base). 43. 00 


Cold rolled sheets (base) 50.00 Hot rolled sheets (base) 42. 00 





OLD METALS—Dealers’ purchasing prices in cents per pound: 
New York Cleveland Chicago 











Crucible heavy copper... ..11.50 @11.75 19.75 10.75 @11.25 
Copper, heavy, and wire...10.75 @11.37411.00 9.75@10.25 
Copper, light, 3 and bottoms 9 50 @10.00 9.50 8.75@ 9 25 
Heavy lead. . a 650 @675 6.25 6.00@ 6.50 
Tea lead.. . 5.00 @ 5.25 4.25 4.75@ 5.25 
Brass, heavy, yellow .. 725 @7.50 7.50 6.75@ 7.25 
Brass, ae Hg red.. 9.25 @ 9.75 9.50 9.00@ 9.50 
Brass, light....... "$50 @ 6.00 6.00 6.00@ 6.50 
No. 1 _ tod turnings.. 7.50 @ 8.00 7.50 7.00@ 7.50 
Zinc.. idweeccedacese Gee EP ae Ce $2008 Sere 
rIN PLATES—Charcoal—Bright—Per box 
New Cleve- 
“AAA” Grade: York land Chicago 
IC, 14x20.. ... $12.10 $11.95 $11.50 
“A” Grade: 
IC, 14x20.. 9.70 9. 90 9.50 
Coke Plates—Primes—Per box 
100-Ib., 14x20.. 6.45 6. 10 7.00 
Terne Plates—Small lors, ‘8- tb, pn Sd box 
IC, 14x20.. 7.75@8.00 7.00 7.50 
MISCELLANEOUS 
New York Cleveland Chicago 
Cotton waste, white, per lb. $0.10@0.134 $0.16 $0.15@0.20 
Cotton waste,colored, perlb, .09@ .13 .12 -12@.17 
bo trae a ware 
erlb .154@.17§ 36.00 per M .15 
Sal soda, per 175 Ib. keg.. 2.80 2.75 2.75 
Roll sulphur, perlb........ 04 034 .04 
Linseed oil, raw, per 7}-Ib. 
gal.,5 bbl. lots........ .80} .98 83 
Lard cutting oil, 25% lard, 
in 5 gal. cans, per gal.. .. 55 -50 .50 
Machine oil, a 
bodied (55 gal. metal.. 
bbl.), per gal. . : 33 35 29 
Belting—Present ‘discounts 
from list in fair quantities 
$ doz. rolls). 
ather—List price, 24c. per lin. ft 
per inch of width for single ra af 
Medium grade... .... 40-57%, 40-5%, 
Heavy grade........ . 30-10% 30-10% 30-10% 
Rubber transmission, 6-in., 6 ply, $1.83 per lin. ft. 
Firct erade.. ........ 50% 50-10% 50%, 
Second grade....... 50-10% 60-5% 50-10% 


Comparative Warehouse Prices 











Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars ........ perlb.... $0.0324 $0.0324 $0.0324 
Cold drawn —- perlb..., .04 .04 .04 
Brass rods............ perlb.... .1612§ .1562$ .16873 
Solder (} and ).. ee perlb.....  .42 .42124 40124 
Cotton waste, white.... per lb.... .10@13} .13@.174 .15@.17} 
Washers, cast iron 

(4 in.).. jeecice SO” 6 2D 7.00 7.00 
Emery disks, cloth, 

No. 1, 6 in. dia . per 100... 3.10 3.10 3.55 
Lard cutting oil.... .. pergal.... .55 55 55 
Machine oil per gal.... 33 33 35 
Belting, leather, 

medium. off list.... 40-5% 40-5%  40-5% 
Machine bolts, ‘up “to 

+ | eR . of list... 40% 40% 40% 

MISCELLANEOUS—Continued 
New York Cleveland Chicago 
Abrasive materials—In sheets 
9xllin., No. 1 grade, 
per ream of 480 sheets: 
Flint paper... .. $5 .13* $4.95 $5.13 
Emery paper. 10. 71* 9.15 10. 71 
Emery cloth. . 27 .84* 27. 85 27. 84 
Emery disks, 6 in. dia.. * 
No. 1 grade, 5 per 100: 
Paper... 1 29 1. 27 1, 32 
Cloth.. 3.10 3.05 3.05 
Fire clay, per 100 Ib. bag.. 75 75 
Coke, prompt furnace, per ‘net ton.. . Connellsville, 3.25@3.50 
Coke, prompt foundry, per net ton.....Connellsville, 4 25@4.75 
White lead, dry or in ail, 100 Ib. kegs ~ «++» New York, 15.25 
Red lead, dry,........ 100 Ib. kegs ...... New York, 15.25 
Red lead, in oil,.. . 100 Ib. kegs ...... New York, 16.75 


*44 reams and under. 








SHOP SUPPLIES 











Machine bolts, }x1}-in., per 100, $1.70. Discount at New York 
warehouses on all sizes up to 1x30-in., 40%; 1§ and 1}x3-in. up 
to 12-in., 15%; with cold punched hex. nuts up to I-in. dia. (plus 
std. extra of 10%) 30%; with hot pressed hex. nuts up to 1x30- 
in. (plus std. extra of 10%) 35%. 


Carriage boits, }x1}-in., per 100, $1.00. Discount on all sizes up 
to 1x30-in., 30%. 


Coach and lag screws, 14xygin., $2.25 per 100, iess 40%. 
Tap bolts, 14x}-in., $1.00 per 100. List plus 35% at New York 


warcheuses. 
Bolt ends, 1x12-in., 10c. per Ib., less 40%. 


Nuts, semi-finished, }x}-in., 2c. each. Discount 70% for yy-in 
and smaller and 65% for f-in. and larger. 
Case hardened Axi-in., 6c. each, less 50%. 


Rivets, button heads, tin. Ee. | -in. diam. x2yy-in. to 4}4-in 
$5.00* per 100 Ib. at ork warehouses; cone heads, same 
sizes, $5.20* per 100 Ib. Rivets, yexl-in. and smaller, 19c. per Ib., 
less 50%. Same discount for tinned. EXTRA per 100 lb. for 
1} to 2-in. long, all dia meters, 25c.; §-in. dia., 3Sc.; $-in. dia., 75¢.; 
1-in. long and shorter, 75c.; longer than 5-in., 50c.; less than 200 
Ib. 50c.; countersunk heads, 45c. 


Washers, cast iron, 4-in., $7.00* per 100 lb. at New York ware- 
houses; f-in., $6.00* per 100 Ib 


*For immediate delivery from warehouse. 
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Industrial Construction 





























Equipment Wanted 








Calif., Long Beach — Ford Moter Co., 
Highland Park, Mich.—cranes, conveyors, 
ete., for proposed 1 story assembly plant, 
here. 

Colo., Pueblo — Midwest Steel & Iron 
Works, Denver—milling machines, planers, 
presses, column machines, etc. for proposed 
first unit to plant here. 

Ind., Anderson—General Motors_ Corp., 
3044 West Grand Blvd., Detroit, Mich.— 
machinery and equipment for the manu- 
facture of automobile distributors for pro- 
posed 1 story, 240 x 400 ft. factory here. 

Mass., Brockton—City Hall Sq. Garage 
Co., East Elm St.—miscellaneous tools and 
equipment for proposed 2 story repair and 
service garage. Estimated cost $100,000. 

Mich., Port Huron—Mueller Brass Co., 
O. PB. Mueller, Purch. Agt.—equipment for 
brass finishing shop and nickel plating 
equipment. . 

N. ¥., Brooklyn-——B. F. Gilmour Co., 147 
41st St.—4 in. or 6 in. Landis or Saunders 
pipe threading and cutting machine, also 
Landis pipe chaser grinder. 

N, ¥., Oxford—S. W. Adams—machinery 
for the manufacture of twisted wire and 
wooden slat snow fence. 

0., Columbus— Columbus Purchasing 
Board, City Hall, H. C. Cain, Secy.—quick 
change gear lathe, medium size. 

0., Kent— Lanson, Sessions Co. — ma- 
chinery for the manufacture of nuts, bolts 
and rivets for proposed 1 story factory to 
cost $40,000. 

0., Lakewood—Artisan Metal Works Co., 
13019 Athens Ave., D. Britten, Mgr.— 
machinery and equipment for new sheet 
metal works. 

Pa., Pittsburgh—Pittsburgh Commercial 
Heat Treating Co., 919 Fulton Bldg., A. M. 
Cox, Purch. Agt.—overhead electric crane 
for proposed new heat treating plant. 

Tenn., Humbolt—J. R. McFarland, Inc.— 
36 in. x 14 ft. lathe with single pulley drive. 

Wis., Milwaukee— A. H. Friese, 610 
Michigan St.—electric arc welder. 





Opportunities for 
Future Business 





Calif., Long Beach — Ford Motor Co., 
Highland Park, Mich., is having plans pre- 
pared for the construction of a 1 story as- 
sembly plant here. Estimated cost $500,- 
000. A. Kahn, 1000 Marquette Blidg., De- 
troit, Mich., Archt. Noted Aug. 26. 


Calif., San Francisco—Fishbeck Soap Co., 
DeHaro and Mariposa Sts., awarded con- 
tract for the construction of a 2 story, 
200 x 247 ft. can factory at 17th and 
Rhode Island Sts. Estimated cost $200,000. 
Western Can Co., 180 Townsend St., lessee. 

Calif., San Jose—C. W. McKenzie, Bank 
of San Jose Bidg., Archt., is receiving bids 
for the construction of a 1 story machine 
shop on Vine St. for Hellwig Iron Works, 
67 Almaden Ave. Estimated cost $20,000. 

Calif., Van Nuys—Van Nuys Valley Plan- 
ing Mill, plans to rebuild planing mill 
recently destroyed by fire. 

Colo., Pueblo — Midwest Steel & Iron 
Works, Denver, awarded contract for the 
construction of first unit to plant, here. 
Estimated cost $25,000. Additional units 
will be built later. 

Conn., Hartforé—Spencer Turbine Co., I. 
Spencer, Pres., 484 New Park Ave., awarded 
contract for the construction of a 1 story, 


75 x 210 ft. plant. Estimated cost to ex- 
ceed $40,000. Noted Mar. 24. 

Fla., Jay—Downs Motor Co., 810 Hogan 
St., is having -_— prepared for the con- 
struction of a story, 75 x 260 ft. garage 
at 446 Riverside St. Estimated cost $175,- 
000. C. B. Schoeppl, 601 Consolidated Bldg., 
Archt. and Engr. 

Ill., Chicago—Beardsley & Piper Co., 2541 
North Keeler Ave., manufacturers of 
foundry equipment, awarded contract for 
the construction of a 1 story, 34 x 60 ft. 
factory at 2627-2657 North Keeler St. 
Estimated cost $30,000. 

Ill., Chicago—Mudge & Co., 4425 West 
16th St., manufacturers of railroad special- 
ties, awarded contract for the construction 
of addition to factory at 4441-4447 West 
16th St. Estimated cost $26,000. 

Ind., Elkhart—Adams & Westlake Co., 
319 West Ontario St., Chicago, Ill., brass 
founders, finishers, etc., is having plans 
prepared for the construction of a plant 
here. Estimated cost $400,000. Mundie & 
Jenson, 39 South La Salle St., Archts. 

Ia., Rockwell City—City, W. E. McClure, 
Maintenance Supt., will receive bids until 
Apr. 12 for the construction of a 26 x 96 


- ft. machine shop. 


Kan., Chanute—Bd. of Educati6n, will 
receive bids until Apr. 11 for the construc- 
tion of a 100 x 150 ft. and 56 x 87 ft. addi- 
tion to senior and junior high schools in- 
cluding shops, etc. Estimated cost $200,- 
000. T. W. Williamson & Co., Central Na- 
wag Bank Bldg., Topeka, Archts. Noted 

ep. . 


Ky., Louisville—F. B. Lincoln, of Lincoln 
Engineering Corp., et al., Riverside, Conn., 
manufacturers of heat resisting material, 
plans the construction of a plant at 16th 


and Avery Sts., here. Estimated cost 
$2,000,000. Architect and engineer not 
selected. 

La., Bossier — The Products Tank Line 
Co., . Mendel, Gen. Foreman, Baton 
Rouge, will build a 1 story repair shop 
— Estimated cost $50,000. Private 
plans. 


Me., Portland—Dartmouth Realty Corp., 
has work under way on the construction of 
three 2 story, 80 x 180 ft. garage buildings 
on Forest Ave. Estimated cost $75,000 
each. F. A. Rumery, Archt. and Engr. 


Mass., Allston (Boston P. O.)—C. Blank- 
meyer, 91 Brighton Ave., Boston, is re- 
ceiving bids for the construction of a 3 
story, 50 x 90 ft. repair and service garage, 
here. Estimated cost $70,000. S. S. Levy, 
35 Court St., Boston, Archt. 


Mass., Beverly Farms—Trowt & Murray, 
715 Hale St., is receiving bids for the con- 
struction of a 1 story repair and service 
garage on Hale St. Estimated cost $40,000. 
M. F. Silver, Naugus Ave., Marblehead, 
Archt. 

Mass., Brookline (Boston P. O.) — A. 
Goodman, c/o H Bryant & Son, 334 
Washington St., is having plans prepared 
for the construction of a 1 story machine 
shop at Harvard St. and Alton Pl. Esti- 
mated cost $40,000. 

Mass., Newton (Boston P. 0O.)—P. A. 
Murray & Co., 210 Washington St., awarded 
contract for the construction of a 2 story 
repair and service garage. Estimated cost 
$40,000. Noted Jan. 13. 


Mass., Springfield—Memo Garage Corp., 
F. W. Lumis, 28 Bedford Rd., is receiving 
bids for the construction of a 5 story, 130 x 
210 ft. garage on Vernon St. H. C. Hearne, 
1387 Main St., Archt. 


Mass., Springfield — Owner, c/o F. C. 
Lumis, 28 Bedford Rd., is having plans 
prepared for the construction of a 5 story, 
130 x 200 ft. garage on Vernon St. Esti- 
mated cost to exceed $150,000. H. C. 
Hearne, 1387 Main St., Archt. 

Mass., Swampscott (Lynn P. O.)— M. 
McDonough, 622 Humphrey St., will build 
al story ¥ rx and service garage. Esti- 
mated cost $75,000. Private plans. 


Mass., Worcester —Smith & Fyfe, 130 
Southbridge St., is having plans prepared 
for the construction of a 1 story repair 
and service garage on Grove St. Estimated 
cost $40,000. J. Rustigian, 16 Norwich St., 
Archt, 

Mo., St. Louis—Southwestern Bell Tele- 
phone Co., 11th and Pine Sts., will soon 
receive bids on revised plans for the con- 
struction of a 2 story, 90 x 100 ft. carage 
at Tiffany St. and Chouteau Ave. IL. . 
Timlin, 1917 Southwestern Bell Bldg., 
Archt. 

N. H., Nashua — City, P. D. Sargent, 
Mayor, is receiving bids for the construc- 
tion of a 1 story, 60 x 200 and 55 x 60 ft. 
machine shop and garage at East Hollis 
and Dearborn Sts. 5S, Belanger & Son, 308 
Main St., Archts. Noted Mar. 24. 

N. J., Elizabeth—Lidgerwood Mfg. Co., 96 
Liberty St., New York, N. Y., manufac- 
turers of hoisting engines, will soon award 
contract for the construction of a 1 story, 
110 x 600 ft. factory at Middlesex and 
BDssex Sts., here. Estimated cost $350,000. 
R. T. Cory, 30 Church St., New York, Archt. 


N. J., Trenton—Norman P. Druck Motor 
Co., 636 East State St., awarded contract 
for the construction of a 2 story repair 
shop and service station. Estimated cost 
$75,000. 

0., Chillicothe—Dept. Highways & Public 
Works, G. F. Schlesinger, Dir., Ohio-Hart- 
man Bldg., Columbus, is having plans pre- 
pared for the construction of a 1 story, 
80 x 300 ft. repair and service garage, here. 
Estimated cost $75,000. H. B. Briggs, 
Ohio-Hartman Bldg., Columbus, Archt. 


0., Cleveland—F. Fronek, 5303 Doloff 
Rd., is having plans prepared for the con- 
struction of a 2 story, 50 x 117 ft. addi- 
tion to garage and repair shop. Estimated 
cost $40,000. T. Cerny, 4025 East 52nd 
St., Archt. 

Pa., Philadelphia—Jacob Bloom Co., 1049 
Frankford St., manufacturers of cedar 
chests, will soon award contract for the 
construction of a 4 story, 40 x 80 ft. addi- 
tion to factory at Frankford and Wildey 
Sts. William Lowenthal, 1208 Chestnut 
St., Archt. 


Pa., Philadelphia—B. Linker, 204 South 
7th St., manufacturers of woodworking 
equipment, will build a 4 story, 47 x 86 ft. 

lant at 213 South 9th St. Estimated cost 

40,000. Private plans. 


R. L., Pawtucket—Pawtucket Times, C. O. 
Black, Pres., is receiving bids for a 1 and 
2 story ge"*ge and repair shop on Mont- 
gomery St. timated cost $50,000. R. C. 
N. Monahan & R. C. Meikle, 255 Main St., 
Archts. Noted Mar. 3. 


Tenn., Chattanooga—Century Co., W. E. 
Brook, es., is ge | 7 prepared for 
the construction of a 125 x 375 ft. garage 
on Broad St. Estimated cost $100,000. C. 
E. Bearden, First National Bank Bidg., 
Archt. 

Tex., Dallas—Neiman-Marcus Co., Main 
and Ervvy Sts., awarded contract for the 
construction of a 4 story shop on Ervay 
St. Estimated cost $300,000. 


Wis., Mazomanie—The City Garage Co., 
is having yp prepared for the construc- 
tion of a 2 story, 60 x 100 ft. service sta- 
tion. Estimated cost $40,000. A. E. Small, 
Madison, Archt. Noted . 10. 


Ont., Guelph — Guelph Stove Co., sub- 
sidiary of T. Eaton Co., Ltd., Yonge and 
Queens Sts., awarded contract for the con- 
struction of addition to stove factory. 
Estimated cost $50,000. * 


Ont., Leaside—Canadian National Rail- 
ways, Montreal, Que., plans the construc- 
tion of a machine shop, coach and repair 
shops, etc., here. Estimated cost $400,000. 
Cc. S. Gzowski, Ch. Engr. 


Ont., Peterborough—wWestern Clock Co., 
Hunter St., is having plans poepesss for 
the construction of a 3 story addition to 
factory. Estimated cost $150,000. B. H. 
Prack, 42 James St. N., Hamilton, Archt, 














